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RECEN I ADVANCES IN MARINE ARCHAEOLOGY 


PREFACE 


The m^in theme of ihe Second [ndian Conference on 
Marine An:haeology of Indian Ocean Coujitries hcM at Ban¬ 
galore, the Capital of Kamatulia State {[ndia) on January 20 
and 21, 1991, was "Recent Advances in Marine Archaeology"* 
with spectai reference to target-search techniques adopted io 
the discovery of submerged cities and sunken ships. A survey 
of the important ports on Indian coast, the usefulness of 
marine records and the necessity of undertaking a careful 
study of the archival and literary source^ were also discussed. 
The participation of Mr. C T.C, Dobbs and Mr. Mensnn 
Bound from the United Kingdom and Dr. O. GudJaume a 
classical archaeologist from France enabled the marine ar¬ 
chaeologists of India to review their own progress in 
target-search technique and preservation of underwater ciiJ- 
tnral heritage Vis a Vb I he progress made in the Mediteira- 
nean Sea and elsewhere. The Sri Lankan delegates hmught to 
light the impgrtance of the undent ports on thee^ and south¬ 
east coast of Sri Lanka. Fof the first time the Indian Navy was 
represented by Commander A,V, Gupchup, whose guidance 
was available in formuiating a programme of search lor ship¬ 
wrecks. The Chiefs of Naval Staff have been evincing keen in¬ 
terest in the pioneering work of exploration of submerged 
towns and wrecks undertaken by the Marine Archaeology 
Centre (MAC) which is now an iniegral part of the National 
Institute of Ctceanogniphy (N!0). As a part of the collabora- 
lion between the Navy and MAC the Commander-in-chief of 
the Eastern Njival Command. Rajndns, presently the Chief of 
Naval Staff of India invited the Editor os Head of MAC to par- 
Lidpatc ir> the Golden Jubilee celebration of the Eastern 
Naval Command while the Cummandcrrin-C'hief of Western 
Command organised a survey of Byramgore shoals in which 
the Head and Chief diver of MAC look part- It is greatly en¬ 
couraging to find thus the Navy has nol only formed an Ar¬ 
chaeological Oub but also deputed one of its diver officers to 
undergo training in Marine Archaeology. 

Among the recent advances in murine archaeology made in 
the Indian waters the application of geophysical survey 
methixls and deployment of underwater scoolets for target 
search besides extensive documentaUon through video re¬ 
cording deserve special mention, in the absence of precise 
data needed for locating underwater objects of archaeological 
significance either in the marine records or from the tradi¬ 
tional sailor?* and fjshermen in India it becomes imperative for 
the marine archaeologist to rcM>rl to gcuphyMcal and magneto¬ 
meter survey. The MAC took the help of geophysical survey 
groups of NID. The Regional Centre of NiO at Wallair^ under 
the guidance of Dr. T.C.S. Rao surveyed an area of IBkm 
km off Tranquebar on Tamil Nadu [jpast and recorded several 
features at least one of which indicates a wreck and a few other 
submerged struciuies- The paper presented by him tin the survey 
highlights the usefulnes.^ of geoph^ical survey. Earlier in L91G 
Dr. K.H. Vora who had undertaken similar ^u^vey between 


Foempuhar and Tnantjuebar, also noticed atiamolics but 
could not be verified by divers, fn 1990 and 1991 some of the 
features recorded by T.C.S. Rao could be verified and a 20(1 
year old shipwreck in 19 m depth which carried lead ingots has 
been identified off Vanagiri on Tamil Nadu coast. A lew sub¬ 
merged structures in 7-lO m and a iwrmidrcular feature in 25 m 
depth are recorded near Foompuhar. Dr. Vora^s survey in 
Owarka waters revealed two submerged channels^ one on 
either flank of the centra] channel on the banks of which the 
ancient city of E^araka stood. A scarp similar to ihe one 
found by diver aichacologists has been recorded in geophysi¬ 
cal survey north-west of the centra] channel In conclusion it 
can be said that a very sigfiifieant contribution has been made 
by Gcophy'skal Survey to marine archaeological studies in 
India. By deploying two underwater scooters (Aquazepp) in 
Dwarka waters it became possible to survey 2 x 3 km area in 
much shorter time and with less effort than has been possible 
by manual survey. The usefulness of tuiderwatcr samters in 
turgei-scaTuh technique where large areals of submerged towns 
are involved need not be doubted. 

Apart from producing two video films, one each on the dis¬ 
covery of sunken Dwarka and exploration of a WTCck near 
Poompuhafn two other fiims on training in marine archaeol¬ 
ogy and deployment of underwater scooter have been pro¬ 
duced by Vision India in collaboration with MAC; All ±e 
films are of considerable educational value. 

The results of underwater expkuaiion of Dvaraka are 
highly significant for the archaeologist, historian and oceano¬ 
grapher. The existence and submergcTice of the legendary cii v 
of Dvaraka in 150(1 B.C, are proved beyond doubt. Four for¬ 
tified sectors of the port city have been traced. Some glimpses 
of a satellite town in Bet Dwarka island are also available. The 
discoveries have not only eomiborated the description of an¬ 
cient Dvaruka but also highlighted the fact that the second ur^ 
banizaijoii isxrk place in the mid second millennium B.C. Pie- 
linunary surveys in Goa waters btoughl to light remains of a 
ship which carried cannons and granite blocks. The papers pre¬ 
sented by the MAC Staff throvi' welcome light un the new ven¬ 
tures A new dimension is added to marine archaeology by 
NIO scientists hy their research on marine enviroiimcnl and 
sea level fluctuation which are relevant for marine arcbaco 
logy. Historians and land archaeologists have by their painful 
research given much useful information on boat building, rise 
and fall nf ancient ports, overseas u-ade ^nd allied subjects. 

The conference was inaugurated hy Justice M- Rumnioisof 
the Karnataka High Court and the Valedictory address was 
delivered hy Justice E.S. Venkataramiuh, former Chief Jus¬ 
tice of the Supreme Court of India. Both have in their addres¬ 
ses made valuahle suggestions for preserving the underwater 
cultural heritage. Frof. G- Venkatasubbiah who declared the 
exhibition of antiquities of Dwarka mentioned that the discov¬ 
ery of ancient Dvaraka i.^; an eye opener to other researches. 
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Mr- Dobbs welcomed fhe pyhlicatkin of ihe JaumaJ of 
Marine Ajchaeolog>'. The Panel of experts discussed var¬ 
ious pfoblems of marine aichacolagy aud gave guideJines 
for fulure research. The papers presented by voting scien¬ 
tists and academics were of high order and it is hoped that 
more number of them will take pan in future conferences. 

The success of the conference despite the short notice 
was mainly due to the unstifited cooperation extended by 
the Department of Science and Technology (DST), Councit 
of Sdentific and Industrial Research (CSIRj^ Departmeni 
of fJeean Development (DOD) and the ArchacolngiL'^al 


Survey of India (ASl) by giving financiaJ assistance. But 
for the infrd-siructural and other facilities provided by the 
NationaJ Enstitute of Oceanography the Conference would 
not have taken place. The authorities of the Karnataka 
Chitrakala Fsrishath (Fine Arts Academy) were kind 
enough to lend the Auditorium and Exhibition Halls for 
the Conference, The music performance was enjoyed by 
all delegates. 

At the end of the Second Day of the Conference a din* 
ner was hosted by the President of the Sodery for Marine 
Archaeology at his residence at Bangalore, 
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Welcome Address 

Dr. B.U. NAYAK 



HodTjIc Justice Rania Prof. U.N. Roy, Prof. Vcn- 
katasubbiah. Dr. S.R. Rao, Mr. C,T,C, Dobb^ diMin^ijised 
delegates. Ladies and gentlemen, 

Jl gives me great pleasure to welcome all of van to rhe Sec¬ 
ond Indian Conference on Marine Archaeology of Indian 
Ocean Countries orgaoijcd by the Society for Marine 
Archaeology. AJtbou^ the notice of the oonference was 
short the response from India and abroad has been highly 
encouraging. Before 1 say a few words about rhe guests I must 
mention why the organizers cho^ Bangatroe city as the venoc 
of ihe conference. It is not because it is Lhc fastest growing 
city of Asia or because of its celubrious climate but because of 
its pre-eminent position as a centre of art and science. Apart 
fhim beautiful parks and ihe ct>mingliDg of ancient and mod¬ 
em ardutectufe. tr is ri^Uy proud of more than 50 centres of 
music, dance^ painting, sculpture, drama and liteiury activity 
on the one hand and such great institutions of sdenlific 
research as Ihe Indian Institute of Sctencep the National 
Aeronautical Laboratory and Indian Space Research Organi¬ 
zation. The very fad that the conference is being held in a 
premier institute of ail and culture namely the Chitrakaia 
Parishath is a proof of the interest of scientists in arts. On 
behalf of ihe Stxriety I extend a hearty welcome to Hon^ble 
Justice Sri. M. Rama Jois who is an eminenl jurist, author and 
scholar of repute. At presem be is a iudge of the Karnataka 
High Ouurt. Justice Rama Jois comes from a ^mily of pandits 
and has enhanced its prestige by his deep study of Manu 
Dharma and other S^stras and consrimtionaJ history of 
ancient and modem repubbes. On behalf of the Society for 
.Marine Archaeology, I express my gratitude to him for agree¬ 
ing to inaugurate the Conference. I welcome Prof. G. Venkala- 
subbiah. a wdl knowm scholar of Kannada and Sanskrit. He 
has to bis credit the editirig of Kannada Nighantu in 5 
volumes The Society Is obliged to him for having kindly 
agreed to declare open the exhibition on Marine ArchaeuJogj- 
cal Discoveries. J extend a warm welcome to Mr. C.T.C- 


Dobbs, whom ibe British Council has kindly depuicd al our 
request for partidpatioo in the oonferenec. He ^ an aidiaeok^ 
and diver of reputation. His expertise in underwater explora¬ 
tion will be of immense help in training diver-archaco!ugists. 
He wdl be telexing the Joumnl of Marine Arthacology in the 
absence of Mr. Mensun Bound, Director of Archaeology in 
Oxford University. 

On behalf of the Sodety 1 extend a warm welcome to Prof. 
U.N. Roy former I'lead of ihe Department of Ancient His¬ 
tory, Culrure and Archaeology in ihe University of 
Allahabad. He is an eminent scholar in history, ajchacoliigy 
and sartskril literature and has sevcial books to his rredit. He 
has agreed to preside over ibc inaugural fundicia and paitici- 
palc in the debberations, for whkli act of kindness I thank 
him wholehcajiedty^ 

I welcome disfinguislied delegates from Sri Lanka Com¬ 
mander Oevendra Soma^iri ond Dr, Rohan Gtmiutne, also Dr. 
Olivier Guillaume Director, Centre of Human Resource in 
the Embassy of France in Delhi and Mr. Mensun Bound from 
Oxford who is expected any raomenl here. Several distin¬ 
guished scientists from NIO and scholars from the 
Archaeological Survey of India, Univerriries of Walmir. 
Mysore and Tanjore, the National Museum DeLlu, experts 
from the IndiEin Navy and Mr* and Mrs. Swafi besides i^f. 
G.S. Durit. Df. M.V. Desikar and oiher guests have 
responded to our request to partidpate in the conference. I 
welcome all of them. I am sorry thal ihis being the first con¬ 
ference organized by the Society there may be some lactmar 
in the arrangemenls for comfcrtabfc stay and hope the 
[arge-beaned delegates and guests will excuse us. 

Welcome lo all once again. 

Last but not kasl, it is my duty to express the gratitude of 
the Soaety to Dr. Desai, Director National Institute 
of Oceanography but for whose cooperation and encourage¬ 
ment the Society would ikit have b^n able to organize this 
conference. 
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Inaugural Address 

Justice Shri M. RAMA JOIS 


Dr. B,N. Desai> Priifc^^r Mt^nsiin Bound, Pr. S.R- 
and friends, 

L accepted v^kh gre^il pleasure the iovitatlon extended to 
me by the Society for Marine Archaeplus? ihruujih Df. S.R. 
Rau* to imugurate this prestigious Second Indian Conference 
on Marine Archaeolo^ of Indian Ocean Countnes. and to 
open the exhibition of Dwaraka antiquities which is organised 
by the Society and is suf^ned by Department of Science and 
Technology. Department of Ocean Development, Archaeo¬ 
logical Survey of India and Council of ScientJfic and industrial 
Research. I lhanh the society and in partiailar Dr S-R. Rao, 
the dynamic personality spearheading the adventure of 
Marine Ardmcolugy, for having provided this oppoittinity 
and conferring this huunur, 

'^Onc should know what one doc^ not know'' are The words 
of wisdom. Therefore, at the very outset, I say that the subject 
of Marine Ardiaeology is entircLy new to me and I knnw that 
1 know little about the subject. I accepted the invitation 
because of my fascidaiioci for the study of the adiievemcnts of 
our ancestors thoT^nds of years ago in evolving fundameii- 
tal taw for the establishment of the most civilized and cultured 
society and Governments estabUshing well organised Coveru- 
mcnLi and coostiuction of phuuied towns and cities. 
From some tunc past whenever any news item m article 
appeared in newspapers and magazines about the excellent 
results of underwater excavation off Dwaraka^ which was the 
capital of Krishna of Mahabharaia fame and the propounder 
of immortal Bhagavadgeeta. t have been reading them with 
great curiosity and admiration. It was a pleasant surprise to 
me when Dr. S-R- Rao met me for the hist dme and extended 
to me the invitation to inaugurate this conference. He also 
gave me the publication trf the proceedings of the Fust Indian 
Conference on the lopk held in October 19S7. [ have gone 
through some of the important articles published therein and 
after reading them 1 say that [ have nuihiiig but unstinted 
admiration foi the excetlcut adventure successfully under 
taken by Dr. Rao and hts colkagues^ The information and 
matenaJ secured through underwater excavation off Dwaraka 
corroborates with the references to the City of Dwaraka. 
made in the Great Epic Mahahhdraia and various other 
Sanskrit Htcrary works. In MaMbharGia, there is a specific 
account about the subuiergiug of Dwaraka, by the sea which 
reads thus ; 

^'The sea. which had been bearing agamst the 
shores, suddenly broke the boundary that was 
imposed on it by nature- The sea rushed into the 
city, ft couTsed through the streets of the beautiful 


city. The sea covered up everything in the city. 

Even as they were all iuokiug, Aijuna saw the 
beautiful buildings becomiug submerged oue by 
ooe. Aijuna took a last look at the mansion of 
Krishna. It was soon covered by the $ea. In a mat¬ 
ter of a few moments it was all over. The sea had 
now become as placid os a lake. There was no 
trace of the beautiful city which had been the 
favourite haunt of all the Pandavas. Dwaraka was 
just a name; just a memory/' 

The results of underwater excavariou of Dwaraka has 
brought forth the following evidence : 

'Two gateways, fortwalls, bastiou and jelly have 
becu exposed at 10 metre water depth in the Ara¬ 
bian Sea off Dwaraka. The architecturul features 
of the submerged dty correspond more or less to 
the description given in the great epk 
Mahabimrata. In Bet Dwaraka too, submerged 
cHy watts have been found. The importance of the 
discovery of Dwaraka lies iku merely in providing 
archaeological evitknce needed for corroboratuig 
the traditional account of the submergence of 
Dwaraka but also indirectly fixing the dale of The 
MahubharatoA^ar which is a landmark in Indian 
history . The Tbermolumiiusccncc date of the pot¬ 
tery from Bet Dwaraka which is also connected 
with the Krishna legend is >520 years Before Pre¬ 
sent. Identical pottery U found in the submerged 
dty of Dwaraka/' 

Thus the rcsulLs have proved that the account in Mafm- 
bhnraia as to the existence of a beautiful capilul dty of Dwa- 
mka of Sri Krishnu was not a mere figment of imagination hut 
It did exist. 

Aichaeologically, India is perhaps the richest country in the 
world. Hadng a history of Civilization for over five thousand 
years, and far larger pre-historic period, enriched by the 
wealth of art and artbitecture, over the centuries India is 
really a goldmine for ardlaeolDgist^. The Archaeological Sur¬ 
vey of Indla^ happens to be one of the oldest orgauisarions of 
the kind in the World. The excavations c-arriedout on the sites 
of Harappa and Mohenjodaro and other sites of rmisl ancient 
aties have brought forth a vaJLiable piece of evidence about 
the high water mark of development in the field of art and 
aichilccture, housing, and developed state of towns and 


4 





INAUGURAL ADDRESS 


dtics as early as id 2000 BC. The uiKlerwatcr e^ccavatlcms 
undenaken by the Society of Marine Archaeology Uait of 
NIO has added a aew iUm-eni^ion to Endian archaeology. 

When Dr Rao met me 1 told him that while t am not equip¬ 
ped to £peak on The subject of Archaeology or underwater 
cxeavatkm, I coidd disdose some of the infbrmatioii relating 
tn I be e]cisteiKe of Law and Constitutjo'iiaJ L^w and matetial 
relating to the importance and the requirements of capital 
cities in ancient India^ which 1 coUetted in the course ol 
rcsearth undertaken by me and carried on for trver twelve 
years between 1970 and 19R2 on the basis of which I have 
authored the book ^Legal and Consiitutioital History of fndui^ 
iDcorporaling the provisions of the andcni Endian L^gal, 
Judicial and Constitutional system, which was published in 
I9S4^ with the subsidy sanctioned by the NationaJ Book 
Trust, being a tcjci boot for the Law degree cour^. 

Before I refer to some imponant aspects of the topic, it 
would he appropriate to quote what Bharalaratna P. V. Kaoe 
has said as to the study of the past. He said : 

“h may be asked ! What in tiiese days is the use of 
the study of the theory and pTadice of govern^ 
ment in ancient India? 

It may be c^ieeded that the situation in which we 
find pur^lves now and in which we shall be 
placed in the near future is unique and much light 
cannoi be thrown by a study of the past on the sol¬ 
ution of the problems that will have to be tackled 
by us. But that study has certain useful purposes 
to serve- 

The Study of the past will give ii$ hope and convey 
the assiiranoe that we have in the past cojibducted 
govemments and administrations of vast empires, 
that we evolved theoiies and practices which were 
not inferior to those of some of the most advanced 
nations of the world, that, allowed the oppor- 
t^ities and srape, we may rise equal to what the 
circumstances may demand of us."* 

This means, if we know what we were, what were our 
afChievemeots, we will know what we should do and what we 
should achieve. The past would be of immense inspiration 
and guidance for future. 

1 shall now refer to a few aspects of Law (Dharma) and 
Constitutional Law (Rajadharma) evolved in aiident India. 

Law has bexn defined thus ; 

Kshairasya Kshasram Yoddharma 

tasmdt dhirm^arum ndsti 

edho abatvydn baliy&n sanui sdmsaia dharmiEnce 

yctrd rd/nn evam 

Law £S the KJng of Kings; 

Nothing is superior to law; 


The law aided by the power of the King enables ihe weak io 
prevail over the strong. 

Mami IX 324 : 

Yaihd sarvdiii bkufam dasa dnsyaw 
tothd sitrvmt bhutdm bibrnth pdrihivatn vratam 

The King should support all his sabjeets withoui any dis- 
crunlnation in the same manner as (he earth supports all living 
beings. 

Kautil ya sums up the duties of the King thus : 

prajdsukhe sukharn RdfnakQ 
prajdndncha hise hilam 
adtimpriyam hiiam Rdjattha 
prajdndm lu priyam hitam 

In the happiness of his subjects lies the Kmg"s happiness: in 
tficir welfare, his welfare, whatever pleases hbnsclf the King 
shall not consider as good^ bul whatever pleases subjects, 
the King shall consider a$ g)OOd/' 

The art of Govemmenl in andent India was extremely well 
developed as iiidieated from the relevant provisions of 
Rajadharma. ll was laid down that Council of Ministers was 
bdispensable for the administration of the State. 

Sdhayu sddhy&m rdjaivam cakram ekom nuvortai? 
Kurvtfum sodvaram immdt te^dm ca srnuydm wutnirum 

The exercise of sovereign power (Rajatva) is possible only 
with assistance. A single wheel cm never move forward (ike 
carridge of Siaiei* Therefore, the King shall appoint ministers 
and take Uicir advise (Kautilya, p.l2: 16-M.S). 

Kautilya (300 BC) ordained : 

mimira purvah sarvdrambhdh 

Every kind of admlni^ative dedsious should be preceded by 
deliberations in the Coundl of Ministers and that on all 
emergent matters the King shall consult his ministers In coun¬ 
cil. Then he should follow ihe majority advice lo achieve sue* 
c^. 

There ]$ historic evidence tn indicate that in the administra¬ 
tive set up.of Government, since the time of Makdbkdrain^ it 
had eighteen high officers among whom the powers of the 
State were allocated; 

Kalbana has recorded in Rajataranginl that King lalauka of 
Kashmir, who reigned a few decades earlier to 1184 B.C. (ac¬ 
cording to the data analysed by R-S. Pandit) had established 
eighteen such offices while organising his government. 
Rajdmrangimj 1 * 120 : 

Karrnasfhmi darmydni tifidSiodalo Kurvaia 
Oitah prabhni bku^na Krtd yaiuihisikin sihiii 

Having created eighteen traditional departments of slate the 
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king inciugumied during hb reign the same type of constitu¬ 
tional s>iitcrTi of government that Yudhisihira had adopted. 

Regarding these eighteen offices, the following information 
is given by R.S. Pandit : 

■'YudhistiraH the eldest of the five Pajidava 
bfothers and the hero of ihe Mahabh/lram, is the 
thckJcJ of a just ruler. Thnmghout the centuries 
history^ furnishes numerous examples of Lndiun 
attempts lo mode] the state on the corutituticmal 
system of Yudhisthira." 

Ibe eighteen departments of stale are mentjoned both in 
the Mahabk^&tii (11.5.38) and the Ramayam (11.100.36). 
They are also aliudcd to in the Fancmamra fkiclhom's edi¬ 
tion tlt.67-701, Kaiidasa^a Raghuvamid (XVII, 6^?) and in 
Sisupahvitdhii (XlVJt). According to Nilakanthii. the com¬ 
mentator on the Mahdhharam. the eighteen offices of stjiQ 
are as follow. 

(1) jWaFifri>T-Coiinn||cir, (2) Furohim Pontiff, (3) 
Yuvar^a - Heir-apparent, (4) Senspaii ■ 
Generalissimo, (5) Dvdrdpdh ■ Qlambe^^aJJl^ (6) 

- Steward of the royal household, (7) 
fCnrag^ddhikarin - Superinteiident of Prisons, (8) 
Dmvya&amchyuk^ - Treasiuer (literally collector 
of the pile of treasure), (9) Smnidkdtr- Auditor of 
the treasury and five other departments. (10) 
Prad^str Officer with joint executive and judicial 
functions^ (11) NQgarMhyakshd - prefect of the 
city^ (12) Kdryanirmditak^ - Superintending 
engineer of works, (B) Dhiinnffdhyaksha - Lord 
Chief Ju-stice, (14) Sabhddhyaksha - President of 
ihe Assembly, (15) Dandapdfn ~ Warden with 
criminal jiirisdkmon< (16) ~ Warden of 

fortifications, (17) Rdslrdftiapdia - Warden of the 
marches, (18) - Coiuvervatorof forests. 

K-M- Fannlhkar has referred to these eighteen offices or 
departments cited in RdjafoFungi/it under the governmental 
set up established under Rdj<idhQrmar 

CAPITAL cm' ONE OF THE SAFrANCAS 

Seven important Limbs of Slate were recognised. Alt the 
works on the law governing the constitutiem of the State in 
ancient India arc unimimuus that a Rajya consisted of Saptdft- 
gm ($(!ven lirnhs), 

.f^anulXm. 295,297: 

iSidm amatya purofn rdsiram koin dandu $uhfi Uithd 
sapia prakrtaye hyetdh Mprdngam rdjyam 

The King, his ministers, capital, redm^ treasury^ army and 
allies^ are ihe seven consTitucni parts of a kingdom. Hence a 
kingdom b said lo have seven limbs {S^td*tgasi 


It was also laid dowo that among the aforesaid seven con¬ 
stituent parts of a kingdom, each earlier named is more 
important and its destruction brings forth greater calami tv lo 
the kingdoni. Each one of the constituerits is meant so 
accom|:dish oertain object. Hence each is dedared to be the 
most important for the purpose. 

The %"icw expres^d in the above verses, with which all the 
works iin the topic agree, shows that in order to bring into 
existence a corporate body like Rajya. the seven limbs men¬ 
tioned were considered necessary. Among these. The King 
was the most important. Then came the ministers, the capital, 
the realm, the treasure, ihe army and the allies, in the same 
order. Kt^utUyu Vlftpp^ S5J-d56 makes a thorough dbictuisioii 
of these aspects, referring to the views of eminent authors of 
Arthaidsfru, like Bhamdwaja, Vishalaksha, Parisara, 
Kauaapdanta, Pbuna and Vatavyadhi. 

Great rmportance was attached to the construetton and 
administradoji of capital cities. The capital was a pSoee uf 
gxeai iinponance in the State for the reasc.m that the most 
impoTtanr limb of the siate {namely, the King) and its other 
organs, like the minj^^ters, the Kosa (treasury) etc., were lo be 
located there. Having regard to the then prevailing social con- 
ditiaTis. affording adequate safety to the king, the treasury 
and the ministers and keeping in view the strategical neeefe 
during war. proper protection uf ihc capital was of vital 
importance. Any slackness in this regard could bring disaster 
to the entire kingdom. Therefore, special provision was made 
for the senility of the capital, detection of [jersons whose 
activities were prejudicial to the interests of the state and also 
for the efficient administration of the city. The elite of the 
capital fFaurajanapadd) held impOTtant conshtutidnal posi- 
thm and they greatly ioflucnccd policy decisions of the Slate. 

An officer called Nagararaka (City Superintendent) was lo 
be appointed to li^k after the affairs of the capital. Gopa was 
an officer appointed to supervise over a group of about 20 or 
40 families. Sthauika was an officer appointed to look after a 
ward, the capital being divided into four such wards. The 
Gopa and the Stfianika were lo maintain vital statistics con¬ 
cerning all the residents within their jurisdiction, bearing on 
their caste, profession, family's income and expenditure and 
50 on. Managers of choultries would furnish information to 
thse officers if any heretics arrive in the city as travellers and 
came to reside in their choultries. Also the head of every 
household was required lo report about the arrival and depar¬ 
ture of strangers wiihm their knowledge. 

A graphic description of the great capital Fdiallpuiru 
(Modem Patna), is given by Megasthanese and others. 

'“Megaithanese (see McCriiidlc*s Ancient India, 
Fragment XXXJV p. 1K7) describes the city of 
Palibothra (Pataliputra) and its udminisn^atlon. 
f Ic says that sis ooiitmittec^ of five members each 
looked lo the affairs of the dty and were respec¬ 
tive! y in charge of (1) ind ustrial arts,^ (2) entertain- 
mcni and care of foreigners, (3) inquiries about 
births and deaths, (4) trade and ecimmerce. 
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weights and measures. (5) manufaci tired anieles, 

(6) collecdorL of one-tenth the price of artides 
sold. Fragments XXX-XXV[ (pp, 65-67) inform 
Its that Falibotbra was St) stadia in length and 15 in 
widths that in shape it was a paiallelo^m, that it 
was sunoujided a wooden wall with holes [pr 
disdiarging arrows and a ditch in &ont. Arrian 
states (pp. 109-210 o/ McCriniile*^ Antieni India) 
that Palibothra had 570 towers and 64 gates. 
Patanjall, m his Mahdbhd^a, frequently brings in 
Pataliputra (n.g. ifi Vol. ip. 380, on Fan II 1-16). 

He stales that Patalipuua js alongside the river 
Sona; in VoL n,p. 311, vaitiha 4, on Pan 1V3_66 
he refers to its walls and also to its palaces, in 
VoEU, p. 321 on Pan. IV 3.134). In Fa-Hien‘s 
time (3^-414 A.D.) ihc royal paLtce and hails in 
the midst of the city butli of stone still existed and 
were so grand that they wer^ then believed to 
have been the work of spirits. ( Vide Rhys Davids: 
'Budilhisi tndia\ pp. 3^1 for the ancient Indian 
capitals in the 7th ocntirry B.C.") 

From historical records, the importance attached to a capi¬ 
tal may be gathered. Greai atteotkin was given to the con¬ 
struction of palaces and forts and also tn ibcir scoirity^ The 
layout of Ham^, the capital of Vijayanagam empire was one 
of the best and it was ate the largest city recorded in Indian 
history. Ktrc is a gist of the accoant of this city as given by 
foreigner who visited it In the Eftecnth and sixleenth cen¬ 
turies- 


The city of Vijayanagar w^s encompassed by 
massive fortificatioiis and was of enormous size... 

The drcumference of the city is sucty miles ^ its 
walls are tarried upto the mountains and crntlosi: 
the vaJLeys at their fool^ so that its extent is 
thereby increased, tn this dty there arc eslimiited 
to be ninety thousand men fit io bear arms... The 
king is more powerful than all the other kings of 
1 ndla. r . This is ihe beri pre^vid^d £iiy in the wofldr" 

The grandeur of the dty and the manner of its admniisira' 
tion is the indicium of the greatness of its rulers. From sec¬ 
urity point of view ate, the capital was of vital importance to 
the kingdom. 

From the above material concerning the constniciion and 
administration of capital dties, we can infer that the City of 
Dwamte being Lhc capital of the Yaiiava Kingdom must have 
been built, in accordance with the importancje attacbed to u. 
capital city, as one of the seven constituents of State and the 
evidence so far collected throws great light on this aspect and 
I am sure further underwater excavation off Dwaruka and 
surroundings, would secure many more valuable material. 

In this conference several eminent experts on the topic will 
be delivering key note address ^ which will provide the neces¬ 
sary direction and guidance for the deliberatkm of the confer¬ 
ence. f am confident that the Conferenoe will le^lt in invalu¬ 
able contribution to the field of Marine Archaeology of 
Indian Ocean Countries and imeurtb many mure pieces of 
evidence in support of our glorious past. 

Wishing the conference a tremendous success, I inaugnraie 
the conference. 
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Key note address 

Dr. S.R. RAO 

(Progresji of Marine Archaeology in India) 


Mr. President and distinpiished delegates and guests. 

At the outset \ wiiutd like to express my gratitude to the 
ofganiicni for having asked me to deliver the keynote 

[iildress. 

The main obje^ivc of maiine arthacology is preservation 
of the underwriter cuJturjl heritage of the world by disoover- 
iftg. excavating and conserving submerged ports and SLnken 
ships of histurica) importance which constitute the majar 
source for reconstnicttng the maritime history of the country. 
The target is the man behind mariiime activity, the man who 
designed and built boats^ the navigator who charted sea 
routes, the merchant-Caplain who took risk in his investment 
and all others who interacted with the people of unknown 
lands. 

A multinJiscipiinary study such as Marine Archaeology 
which demands adequate knowledge of the history and 
archaeology of the country of investigation and also the tech¬ 
nical know-how of underwater search and excav«itjon cannot 
be mastered by any single individiiM, nor can it be the sole 
coiiecm of any sin^e departmeni of any University even ar 
the theoretical level The maiine archaeologist who can dive 
must seek the cooperaliofi of Occanograpliers, Geologists, 
Geophysicists and technidans, 

India's role in maritime trade goes back to the days of the 
Indus Gvilizintion. The first tidal dock of the world was buill 
by the Harappans at Luthal in Gujarat 4300 yeaR ago (Reo 
S R. 1970). Their boats carrying precious cargo leached the 
African and Sumerian ports. W\mt they gave to other coun¬ 
tries was not merely goods but also ideas. For instance the 
Harappan script was used on the Bahrain seals and the 
Harappan weight unit became the standard in Persian Gulf 
countries. The very origin r>f Semitic alphabetic system of 
writing can be traced to the Late KarappaTi atphabetk writing 
(Rao, S.R mil 

The Harappatis were pioneers not only in building the 
duck hut also in introducing new types of stone anchors suita¬ 
ble for different ^aheds, shoals and beaches. The single-hulcd 
and two-holed spherical as wcl[ as triangular anchors were 
used (Konishi 1985: 145-1531 bv the Haiupran sailors. 
Thrcc-holed tnangulai anchors used in Dwarka 0500 B.C) 
ate earlier than the I.jlc Bronze Age anchors of 14lhd2th 
centuiy E L . used in Cyprus and Syna (FrosS, H. We aie 
yet to disDover Harappan boats and recon.'itruct the maritime 
history of iwo thousand years before the Maury an period. 


The earliest account of ^ naval establishment is ipven in the 
Arfhoi^ffa. 'fhe Huddhisi: Jatakas throw loinc light on sea 
voyages undcitaken by merchants and missionaiies^ 
Although ports are mentioned in the P^riptus and iheJatakm^ 
port instaJlatjons do not find a place in these and other ancient 
texts except perhaps in the Tamil u:xU Paddimppafai. Ship- 
WTecks are occasionally referred to in Matmjamka and 
pamkii Jniakm without giving bearings of wreck-sites. The 
marine archaeologist cannot therefore easily trace protofiis- 
tone and early historic wrecks in the ab^nce of reliable data. 
From the Ifitb century onward marine records of European 
powers, Mnrathas, Mughals and Bijapur Sultans are useful in 
deciding the approximate position of wreck sites. 

India is in an enviable position so far as underwater cultiiraj 
heritage is concerned. It is perhaps the richest and also the 
least disttirbcd. While developed countries have made great 
progresis in underwater searcfi for shipwrecks during the last 
4fl years» fndia started investigations in l9Rl with a team of 3 
persons in the Marine Archaeology Unit (MAD) established 
in the National Institute of Oceanography (NIO) with the 
financial help given by the Indian National Science Academy. 
From 19S4 onwards the l>eparLiTienl of Science and Technol¬ 
ogy has been funding it. The NTO has been providing the 
logistic support and many other facibties. The Archaeological 
Survey of India has been funding the Training Pfogramnie 
and joint exploration. The main achievement of the MAU has 
been the disctwery of the legendary city of Dvaraka of 
MahMaraia Age^ in ibc sen off modem Dwarka. to which 
a reference shall be made later. Other achievements which 
deserve mention may be stated here. 

The steps i;aken withui a short period of two years to give 
olfect to the recommendatioas of tfie First Confcrcinjc on 
Marine Archaeology of Indian Ocean couniiies held in 1987 
and those of I he expert committee on Marine Archaeology 
(Depailmenr of Science and Technology) arc irnportant. 

JRAINING FOR SUPPLY OF MANPOWER: 

The first conference recommeoded that a tr ainin g prog¬ 
ramme under my diTeclion should be organuted. Hence a 
rigorous training pmgmrnme for archaecdugists^ technidans 
and scientists was started wiih Ihe fmandal hefp given by the 
Archaeological Survey of India fASl), Amung ihe trained 
personne! one scientist Dr. E.V. Gangadharan joined the 
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Centre for Marine Archaeology in Andhra Univcr^iEy al Wal~ 
rair and Dr. K. Rajan, Archaeolcigist trained in diving is now 
Q lecturer in TaraiJ University, I must menrion the yoeman 
service rendered by our Diver-Photographer Sri. Srinivas 
Bandodkar. The tone woman Scientist-Diver Ms. Manavi 
Thakkar has also joined us. 1 hope she will be an inspiration 
for women to take to diving. Five other iramees including 
two Dipfoma holders from the Institute of An-haeology will 
be shortly completing their couise after Mr. C-T.C- Dobbs 
the renowned Diver-Instmctor frowi UK conducts a course in 
diving. The Indian Navy has aJso offered lo impart training in 
deep sea diving. But 5 eyeing archaeologists Is too smalf a 
number for the coun try of the size of India with its km 
Jong coast line where hundreds of ships are lying buried and 
scores of ancient ports are submerged in the sea. Tlie 
minimum number of trained archaeologists for 4 or 5 centres 
would be 4b or 50. An idea of the rigorous course of training 
given over a period of IK months can be had from the note on 
training in the Journal of Marine Archaeology jusi published 
tnday. 

A PERMANENT CENTRE lOR MARINE 
ARCHAEOLOGY IN NIO 

Another impnrianT recommendation of the First Cemfer- 
cnee is that a permaneni Division of Marine Archaeology 
should be established in NtO. A proposal for the Division 
under the Eighth Rve Year Plan was sent to the Department 
of Ocean Development- As there was no response a small cell 
for marine archaeology as Tecomnucnded by the Rereareh 
Committee of NIO is being formed. The Director, Dr. B.N . 
Desai has initiated steps in form a nucleus of Marine 
Archaeological Centre and we are grateful lo him for the 
unstinted help extended to the MAU and for hi.s concern for 
the future of marine archaeoJogicaf research in India, are 
also obliged to Prof. VasanT Gowarikar^ Secretary, Depart- 
mcni of Science and Technology and Prof. A.P Mitm. Direc¬ 
tor General Council of Sdcntiiic and Industrial Research for 
encouraging research in this field. Our thanks are due to 
Dr. Gaur, Secretary Dept, of Ocean Deveiopment for firtun- 
dal assistance for the conference. 1 must however emphasize 
that for a proper survey of wrecks and submerged ports in the 
Exclusive Economic Zone of India minimum sdentific cquip- 
medt, a research vessel and trained stuff should be provided. 

SOCIETY FOR MARINE ARCHAEOLOGY 

The First Conference recommended the furmaiicin of an 
auiunumuus society for pnimoting marine archaealogic-al 
research and cdnservation of underwater cultural heritage of 
India and i am glad to record that a Society has been regis¬ 
tered and within three months of its existence it held a very 
useful workshop on Ocean. Religion and Archaeology. The 
papery presented have been published in the finil issue of the 
Journal of Marine Archaeolofiy. The workshop highlighted 
the active role of religion m promoniig trade and be Her 
understanding among itaiiofis. May 1 appeal to you ali to 
strengthen the Society by contributing research papers? its 


doors are open to all genuinely interesied in promoting 
underwater exploration and research- 

COLLABORATION WITH L'NIVEftiilTlE^ 

The Firs! Conference was of the opinion that ihc Univer¬ 
sities should be associated with Marine Archaeological 
Research. Every effort is being made to induct the University 
teachers and Mudenis into a training programme. The 
Yrswabharati and a few other Univcniirics have expressed a 
desire to send students for training. 1 hope the next batch of 
trainees will come from the Universities. It is encciurdging 
to fmd that the UGC has funded the Centre (or Marine 
Aichaeology in Andhra and Tamil Universities. The Tamil 
University Centre held a workshop on History of Traditional 
Navigation while the Waltair Cenirc organized a seifiiaar on 
PotetiliaJ for Marine Arehaeology on the East ena^t. While 
apprcciatinE the importance of both lo marine airhacologjea] 
research I may add that field work is what is urgently needed 
and this cannot be done unless an archaeologist with consider¬ 
able experience in excavation is engaged. If proper onshore 
survey of Visakhapatnam site had been dnne before diving for 
locating (he Visakheswara temple in the sea perhaps better 
results could have been obiained. The attempts made by the 
Navy to fuid the submerged port-installations of the Maratha 
period at Vijayadurg are laudable. Here again collection of 
onshore data should prE:ecdc offshore exploration, 

It is gratifying to find lhat the Indinn Navy has been evinc¬ 
ing keen interest iu marine arehaeology. My talks with the 
coinmaiidcr in chief of the Eastern Command at Vizag during 
the Golden Jubilee Seminar were fruitful. T hope two propos¬ 
als submitted to the Nava! Headquarters - one relaling to the 
retrieval of the Indus which earned the famous Buddhist 
^ulpturcs of Bharhut in Sri Lankan waters and the other 
about exploring the wreck Byramgore off Lakshadvip will 
receive priority. 

NAUTICAL ARCHAEOLOGY 

In Europe and America underwater archaeology has meant 
mostly shipwreck archaeology. In India, however, we have 
both wrecks and submerged cities which should receive equal 
attention. Last year MAU discovered a Jess than lOT^ year old 
stecLhulled wreck near Grandi Island off Goa. It coaid have 
served as a good base for training archacologisbi, hut finding 
that much that was useful had been pilfered, we were looking 
for a better wreck. This has been found in Amee Shoals m 
Goa waters. The ship rallied cannons, three of which have 
been traced and one amon g I hem seems to be about years 
old. The huge dressed grauitc bEixks which must have been 
im their way to Europe have covered the cargo in ihe deck. 
The condition of the hull can be asecrE-ained after fcmuving 
the cannons and ballast. We are forced lo postpone the 
rcirieval of the wreck immediately lor fear of e:tpissing the 
small hut precious finds to pilforuge by clandestine divers 
especially when there is no adequate protection. Thi-s calls for 
amending Ancaenl MunumenLs Act 1 l)ope the AM will soon 
circalaic the draft amendments among those concerned with 
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marine archaeolo^, more sp thU Society. According to 
Maiinc Records of the Goa Achives there miist be as many 
as 10 or 12 wrecks in Goa wuLcrs. We have iwticed three so 
far and let tis see whal luck awaits further survey in Aganda 
Bay. The recently discovered wreck site has taken more th43Ji 
one toll a.^ can be made out from an anchor and a propelkir of 
other ships. The geological fcaiuties are being studied to 
ascertain why Amee shoals took a heavy toll. 

There has been a clamour from the public lot cjsploririg 
Kalinganagara on the East coast. The MAU hoped to under¬ 
take offshore e^loration this year but paucity of funds and 
eit}iiiptdeut has come in the way. This is true of the other 
equally importanl submerged city of Kaveripataain. 
Gharapuri (Elephanta) where Pulakesin IT the Qialukyan 
King fought a naval battle and deleaicd the Mauriyasof Kon- 
kan is another port tn he excavated. The wrecks m the waters 
of Sri Laoka^ Lakshadvip and Andaman islands are akp 
Loduded in the priority list. 

GEOPHYSICAL Sl?RVEY 

NIO sekotists recently undertook side scan sonar, profiler 
and edho-^under surveys off Tranquebar on the east coast 
and off Dwarka on the west cost, llie results are very 
encouraging off Tranquebar where submerged struclmes 
ranging perhaps from 2nd-3fd century A.D. to 17th century 
are indicated in lO-ll rn depth. A slupwnjck is alsa suspected. 
The offshore survey of Dwarka covering 30 sq.km, has just 
bHxn completed and ihe data is yet to be analysed. However 
some important features such as the pthnl of confluence of 
Gomati with the Sea and a few structures ate likely to come to 
light. The submerged valleys on Andhra coast noted by 
TrC,S. Rao in the course of Geophysical sxuvey are of signifi- 
cance for a study of quarteruiiry sea level me. 

D1SCO>™y of StIBMERGED DVAltAKA Cm' 

Before the [egendaty dty of Dvafaka (neat present 
Dwarka) was discoveied some scholars were of the view that 
the MukMi^ram being Duly a myth it would be fulile to look 
for Ihe remains of Dvaraka and that too in the sea. Others 
held that the Mahahharata battle was a family feud exagger¬ 
ated into a war. When 1 started the onshore cxcavaiion m 
Dwarka in ] 1 had no idea oC digging in the sea because 

Marine Archaeology was then an unknown discipline in 
India. Being an optimist 1 however argued within myself Lhal 
even if the Mi^dhharaia is a myth, it contains mudi that b 
rational behind what can he termed as irrational. The results 
of underwater exploration have proved ihat my line of Lhbk- 
ing was not wrong. Prof. Waller Spink in hh thought-provok^ 
Liig essay says that Krishna was a human hero (Spink W 1^2, 
LID) who was deified m due course. 1 am not tiyiiig to drag 
CkhI into my investigatlDns but am only interested in finding 
archaeological evidence for ihe existence of Dvaraka^ the sd- 
cntiflc and technological progress made and the thou^T pro¬ 
cess of the people of the Mahabharata Age. 

Many are not prefiared to coitcctk great concepts behind 
what supeiTidally appears irrational in ancient texts like the 


MahdbharoUi or the Rgveda. For instance saciiEcc and Yoga 
are two important contributions of the Indus Ovilization and 
the Vedic culture. In Vedic parlance sacrifice symbolises the 
attempt fay the Individual Self lo link itself with the Universal 
Self, "hic Vedic and Iranian forms uf fire altars found at Lot- 
tial and Kalibangan and depicted on seals represents the form 
or matter while fire itself is called Agni andAr^n. Thi epithet 
tiiiiha is given to Agni in the Rgveda and the so-called 
Pasupati uf the Mohcitiodaro seal is none other than 
Agm/Atka with 3 heads. The Indus people seem to have con- 
[^eded that there was a ringl e somue for all the three forms of 
energy. The geometrical rules for the consmictiDii of sacri6- 
cial altars mentioned in the Verifu ars said to. symbolise mat¬ 
ter and form, while ffre itself symbolises energy. The concept 
of yoga whicht in essence^ is meditation is another great oon- 
tribution of the Indus Civilization, Its men and deities are 
shown in yogic postures on seals and even beasts are depicted 
as if under the j*pcll uf yogic powers. In an earlier paper on 
Ocean Religion and Archaeology, 1 had cited the views 
expressed by B.D. Josephson, the winner of Nohei Prize for 
Physics (1973). As they are lelevaru here also I quote what he 
says.'' The three experimental reaLities namely, ordinal^ real¬ 
ity, subtler reality and impheate order are experienced succes¬ 
sively as one goes deeper into meditation (Jusephson B.D. 
1988). Thus we have to ctmeede the existence of the rational 
even in what appears to some as an irrational myth. After 
much discussjdn archaeologists and Indologists have con¬ 
cluded that ihere is much historicul truth in the Mahabhsram 
(S,F Outa and K.S, Ramachandran 1982) although there is 
still some controversy about the date of the War. The cemse n- 
5U5 dare is 15lh century B.C. (Rau, S. R, 1985,38)* As regards 
the klentihcation of one of the three Dwarkas in Saura^lra as 
the most probable si te of Sri Krishna's Dv^aka, the onshore 
archaeological evidence is dear at Dwarka tn iamuagar Dis¬ 
trict where underwater explorations have also been con- 
durted (Run, S.R. 1987 and 1988). 

FLAISf OF DVARAKA CITY: 

For want of time I can only mention the more significant 
results of the excavatirHis off Dwarka (on the Arabian Sea) 
and Bet Dwarka (Gulf of Kutch) which are 30km apart. Four 
reclangular stone enclosures two each on the right and left 
banks of the submerged channel of the river Gomati have 
been traced 300 to 1000 m seaward uf the Temple of Samudta 
Marayana (Sea God) at Dwarka. They are essentially protec¬ 
tive walls with a number of circular or semi<ircular bastions 
built at regular intervals. This sea port was thus protected 
agaiitst tides and waves. Each stone cnc|ti$ufe had one or 
n>nre gateways Banked by bastion. The bank protection walk 
also served as anchorages as can be made out from the large 
number uf stone anchors found at the foot of the walk and 
bastions. The icdinique of conslniclion of piers, protective 
walls and hastions La waterlogged areas is inten:sting. A dry 
boulder foundation was prepared before raising the 
superstniclurer The bastions stood on rectangular platforms 
of dn!Ssed blocks of sandstone, perhaps to a height of roore 
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than 3 metres as can be judged from the number of fallen 
cdurses of masonry. The sea has been merciless to the g!on- 
ous turrets, fort walls and even temples. Only four courses 
over the boulder foundation were in tact a.s they wen: buried 
in sediments; the rest of the masonry is swept away Thr pauc¬ 
ity of pottery and other antiquities is due to the flow in the 
Gomati channel which has a steep gradient of 11 min L.5 km. 
Besides the fortification or protective walls, gateways and 
bastions (he stone bases of flag post suggest a w-oming system 
in the event of storms might have existed. An alternate use of 
ihe was for hoisting a flag of identification. It may be 
recalled that the Ardiaia^a prescribes constniciion of has- 
Lions in dty walls and enjoins that gateways khould be flanked 
by towers. These features were shown in the famou-S carvings 
of the cities of KapUavastn^ Sfa^asti and Kusinagara on the 
Gateways of Sanchi. ft wtiuid nut be too much to suggest that 
the dty wafis and gateways of Dv^aka found an echo in the 
cities of Sfavasti and Kusinagara, the only difference being 
the use of massive stones in the port^ty of Dvaraka of 15^ 
B.C. and the use of bricks in the landlocked cities of 
Aryavarta in the 5ih“6th century B.C. The walls and 
bastions of Dvoraka served not only as anti-erosion devices 
hut uho as defenses. In fact the Hamam^a graphically 
describes the measures taken to defend the dty when 
attacked by SaJva. The ierm nag&ri suggesting urbanisation 
is used in the Mahdbhdrxiia in the strictest sense for which 
Dvaraka provides the evidence. The dly, well-planned and 
fortifed by massive walls, was I krn long and atlca^t 0.5 kui 
broad. It was a city-state with Bci Dwarita (Shoukhodhara) as 
a Satellite port-town and a pleasure resort, The remains of 
their ancient settlement extend over 4 km along the eastern 
shore. Three sectors of the dty butk in terraces have been 
traced so far. In the southern sector of the eastern shore* sea^ 
ward and landward walls are found greatly distuThed- The 
pottery from this sector is dated 1500 B.C. by Tf^ dating 
method. Similar pottery occurs in I>warka. The central sector 
of Bet Dwarka had a 550 m long wall built for serving as pier. 
In the northern sector the entire township is washed away 
leaving a few hui1ding,s of the Mahdbhdraia Age. The Late 
Harappan finds may support the ^iiatemcnt in the epic that a 
pre-lWaraka township namely Kusasthati, existed here bul 
was in mins before Krishna migrated with his followers from 
Mathura. As regards reciomaLion of faud from the sea refer¬ 
red to in the Mahdbhdratu there is now coovincing evidence 
that the engineers of Dvaraka did reclaim land by erecting dry 
boulder foundations in backwaters or pools of water when the 
sea level was atleast 10 m lower than at present. The ancient 
walls and bustiona expiuofd in sea bed are 10 m below MSL 
The use of iron weapons and tools was known to the residents 
of Dvaraka as can be guaged from the iron stakes and nails 
found in underwater excavation. The ancicnl texts refer to 
iron stakes fixed in the moat to prevent the enemy from 
entering the city, 

D.4TE OF ANCIENT DVARAKA: 

[ musl hasten to add that two cultural periods arc notice¬ 


able in Dwaraka as well as Bet Dwarka. The structures of 
Period 1 f l50lLl4fXl B.C ) were destroyed by the sea and what 
linic remained of it was further disturbed by the Early Histor¬ 
ical settlement which ranges in date from Ist century AD/BC 
to 6th-7th century A.D. TL dale of Period f of Bet Dwarka is 
151X1 B.Ll and thal of Period If is 200 fl.C/A.D. < 180U-20(M( 
years Before Present). .Antiquities of Period 11 are two frag¬ 
mentary stone statues of deifies (not identifiable). Ctipper, 
bmnze and brass objects used for rituafisric purpose, iron 
anchors and timber of a wrecked boats are other finds. 

The date of Mahabhaiula war depends on the dale ul the 
first use of iron objects in India. The earliest Tl. daEe of iron - 
associated pottery in Kumaranahalii in Karnataka (4ff 19'N, 
75^43.5'E) is I3ib B.C. and the date of iron at Gufkrot in 
Kashmir is 152fi B.C. The TL date of Dvaraka-Bet Dwarka 
Pottery namely 15011 B,C is in conformity with the dale of 
early use of iron. We need not ridicule the idea thal Krishna 
used the Cakro u circular toodied weapon, for. his predcci^s- 
sojns namely Harappans hod already pmduced a bronze 
boomemug l^pc saw with teeth on the inner edge. Hence a 
loothed disc would have f^en much easier for the successors 
of Horappans to produce. 

The evolution in the shape of the stone anchor?; from a 
spheroid one to triangular and prismalic ones with 3 fluke 
holes is another imporlant oontributioti by the sca-faring 
people of Dv^aka. The triangular l^holed anchors an? identi¬ 
cal with the Late Bronze Age anchors (14ih-lZlh century 
B.C.) of Kitkin in Cyprus (Fro?ii 1935, 28L321) and can 
therefore be dated to 14th-15lh century B.C. We have two 
other eorrobciralive evidences fur this date, namely the L^le 
Indus type seal with a 3-headed animal motif and an inscribed 
vqUve jar. The inscription proves that the residents uf 
Dviroka were literate and used Old tndo-Aryan (Sanskrit) 
Language. An important eonlribution of the Bet Dwarka 
mscripTinn is that it shows rhe evolution of the Late Indus 
alphabetic script into the Brahmi alphabetic scitpi. The use of 
mudra (seal) by the citizens of Dvaraka referred to in the 
Iftirivamsd is also mufirmed by the presence of the seal at Bet 
Dwarka, 

SEA LEVEL H^UCTUATION 

The data generated by marine archaeological inveiitigatiorB 
Me of scientific value for eustaiic s^tudics. The net rise in sea 
level since 1500 B.C. Is found to be 10 m and the rate of coas¬ 
tal erosion is 0.3 to 0.5 m annually and not 5 m as envisaged 
hitherto. Furtiier onalvsis of data obtained ibis year by the 
Geophysical Survey of the S!0 may alter the position 

Lastly * I should like ro express my deep gratiiude to various 
Departments of the Government of India and heads of 
National Laboratories for their unstinted cooperation in 
research and financial help for Marine ArchaeoiDgkraf 
Studies. Frof. A.P. Mitra Dirtetor GeuetuJ CouudI of Sden- 
Ufic and Industria] Research has spunzd no cfforl to give all 
assistance* right from 1931 to see that Marine Ardiaeology 
has a Itrm footing in NIO. Dr. B.N. Desai Dirceior NIC hu!! 
gone DU! of his way to make lahoratory Eaciiitics and services 
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of sdeotiEts available to us. Prof. Vasant Gowedkar, Secret- 
ary Dept, of Science and Technology and Sri J.P. Joshi Direc¬ 
tor General A.S^ I have given fioariciaJ a^stanee. Our thanks 
aie dwe to all of them. 
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RECENT advances IN MARINE ARCHAEOLOGY 


Opening of the Exhibition of Artifacts and Underwater 
Exploration of Dvaraka, Bangalore 

Prof. G. Venkatasubbiah 


lliis Exhibition organized ;omtiy by the Society for Manoe 
Archaeology and the NatioriaJ Institute of Oceanography is 
unique in many respects. First, Marine Arebacology h itself 
an mterdisdplioary study which involves much research by 
archaeologists^ historiansH scholars of ancienl lilerature as 
Well scientists and tedmicians of the Insdlnte of Ocranog- 
raphy. Bangalore being an nuportant centre of art and sd- 
ence, the citizens are thankful to the organizers for holding 
the exhJbitioa here, and 1 am sure^ it will attract the experts as 
well as the nonexperts since everyone is anxious to Imow a1] 
about Krishna's Dvaraka. The expertise involved in the 
pioneering work of underwaier excavation and photography 
is brought nut in the beautiful photographs of submerged 
fortwalls and olher buildings of ancient Dvaraka, We are 
grtiteM to the orgMiizers for having brought important Qnds 
such as 351X1 year-old seal, inscription^ stone sinchots, poUery 
and other anriquiries. The report and the objects recovered 
con^rm that much that is stated in the Mah^bh^ata is true - 
especially the founding of Dvaraka and iia submergence by 
the sea. The hardships undergone by Dr. Rao's team and the 
dedication they have shown in discovering and preserving ouf 
cultural heritage are conunendabic. 

This exhibition is sure to enthuse victors to know more 
about what is being done in the held of Marine Archaeology 
in India. Each individual item has a big story to tell and. the 
more you know a^ut it the p^eater will be ymtr wonder. For 
instance a short inscription on a votive jar refers to the 
owner's appeal to the Sea God to protect him. More hfipor- 
lant is the link it provides between the Indus Valley writing 
and the Asokan Brahmt script. Another find, namely the 
triangular 5-hoied anchor links Dvaraka with Cyprus and 
Syria of 1400-1201] B.C. and suggests daring sea voyages of 
the IndiaiH of those days. Take a third instance, the photo¬ 
graphs show how the Engineers of Dvaraka built massive pro¬ 
tection walls in the rcclnmarion area by laying on modem 
principles the foundation C]f dry boulders. The stone mould of 
ooppeiamith gives a clue to the type of spearheads in use, 
white the iron objects attesl to the development of iron 
technology to which Mahdbhdraia refers. 

tn briefs the underwater excavations in the Arabian Sea 
have brought to light a whole culture of the Mahabh^ata Age 
which 15 being rebuilt slowly but surely. The artifacts reco¬ 
vered and the buildings exposed in the seabed show a very 
high water mark of Indian life. Dv^ki of Lord Krishna of 
ihe Epic period takes shape before our eyes as a dty and a 
great reality, ff whai Dr. S.R. Rao's pioneering work is aim¬ 
ing at is to rebuUd ihe whole story, then indeed the historicity 
of our two iWfl/tn/fflvydiT wilt be estabtiKhqd on very finn 


groundsv This is a great salvage work bringing all the under¬ 
ground wealth of Ratnakara. I wish the whole attempt a great 

Two other sections of the Exhihitinn explain through 
photographs the discovery of a shipwTcck in Goa waters and 
submerged structural remains of a medieval township on 
Tamil Nadu ciiast at Tranquebar whkih was a suburb uf 
Poompuhar, an Early Chola port. 

Exhibits 

L Prismatic shapedstone anchors, Dvaraka. 15lh centuTy 
B. C. (Period ly I St Century BC'/( Period II) * 

2. Triangular stone anchor, Baraka. 16tb-15th century BC 
(Period 1). 

3. Lnou anehcir. Dviifaka (Period Jl) 

4. Bronze/Bmss objects (Period 11) ( bell & lower ponion of a 
chariot?) 

5* Other Antiquities: (Late Harappan seal and votive jar 
with l^te Hanippan inscription^ both of 15th century 
B.C., coppersmith's stone mould, scmiptcdous stone 
cores^ shell bangles and cores, beads of terracota, Oshbone 
and cornelian: chert blades, pottery of Late Harappan and 
post-Harappan periods.) 

6. Artist's view of ancient Dwork a city ( Painting) 

7 E^otugrophs (colour and black & white) 

(a) Dwarkadhish temple 

(b) Samudronaroyana temple. Dwarka 

(c) Remains of two eaiUer temples below the Vishnu 
temple of ^h century A.D.^ livaraka, 

(d) Research vessel Vrdhavati chartered for Marine 
Archaeologkai Exploration. 

(e) Diver plots the submerged bastion of Dvaraka. 

(f) Diver measures submerged stone wall of ancient 
Dvaraka. 

(g) Fortification wall on I he diff section in Bet Dwarka 
island. 

(h) Diver retrieves a stone pillar of ancient Dvaraka. 

(i) Dowering of the side scan sonar towing fish in Tjnao- 
quebar waters. 

(j) Diver measures granite blocks in the shipwreck, Goa. 

8. Pottery (Intertidal zonCp onshore and underwater) 
(a) Black and Red Ware fb) Lustrous Red WarCp (c) Red 
ware, (d) Buff ware, jarsp bowls, dish-on-stand and dishes 
of Period 1 and handle poition of amphoni (Period II}. 

9. Sonogmph and echograph of Geophysical survey which 
show certain 'objects’ identified by divers as structural 
remains, Trenquebar. 
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Presidential Address 

Prof. U.N. ROY 


Fellow delegates and distinguished guests. 

[ am. iiKked, very gratelid to Dr^ S-R- Rao for asking me 
to preside over the inaugural session of the Second Indian 
Conference on Marine Aj:ehaE^oiugy of Indian Ocean Couch 
tries organbed a I Bangalore^ the capital of Karnataka, which 
had played^ through the ages,, a siguLBcant role in the history 
and cnjltuie of our country from many a point of view. I shall 
be Less than human, if [ fail to acknowletlgi: at the outset the 
outstanding cofitributions of Dt. Ran who can rightly be 
assessed as ihc Founder of Marine Ardiaeology in India. His 
monumentat work at Dvaraka fDwarka) constitutes a new 
era in Indian archacolcigy and has placed Marine Archaeol¬ 
ogy in India cm the world map so that it has tempted distin- 
guidicd delegates front distant parts of the land and so 
also from the foreign countries, such as U-K-, Sri Lanka and 
France lo attend the Conference. 

Endia enjoyed international repute as a developed mercan¬ 
tile nation right from the pre-Christian Era. Not caiiy the 
indigenous but foreign testimony \oo evidences the western 
and eastern sea-coasts of India, teeming with several p^r- 
tiiniis (harbours) and dran^mukki^ (ports near the conjunc¬ 
tion of the river and sea) sudi as Bhrigukaocha (Broach) and 
Tamralipti (Tamliik) which served as renown^ centres of 
export and impon. There arc literary traditions about their 
sinking under the deep waters of the sea. The submerged 
portions of these sea-coast dries need their unearthing and 
protection and should be treats as valuable relici^ of our 
great culturuJ heritage and nalional glory. By bringing to 
light the submerged parts of andent Dvaiaka^ Dr. Rao has 
opened a new dsU of research in the sphere of marine 
archaeology in India. 

It will not be out of place to observe that the literary, epig- 
raphic and numismatic evidence., throwing light on the 
ship-buiiding ami mercantile acttvitie$ in ancient India should 
be attached full importance for porroborative study of the 
subject. Literary texts like the Mah^bhdraia, Honvorhsa, 
Siiup^vadhit and Puranos contain truditions about founda¬ 
tion of Dvaraka^ its planning and glory. Excavations dor>e by 
Dr. Rao at Dwarka prove that the descriptions as found in 
these texts arc not to be dtsii^cd as fanciful but arc to be 
treated as based on actualities as seen by their authors. 
Besides indigenous accounts foreign testimony also provides 
valuable information about sea-ports tin the western and east¬ 


ern coasts and their general enviromnefit. The varied material 
as found in them can prove useful from many a point of view. 

1 may also observe that the area of ntarinc archaeology 
may be expanded so as to convert itself into underwater 
archaeology. Besides the sea ports^ there were reDowned 
dries whkh were washed away by the rivers on whose banks 
they were situated. We may die here the case of Hastinap- 
ura and Piiuliputra, situated on the bank of the river Ganga 
and falling worst victims of flood-ftiry. The Mahabharata 
mentions that Hastinapura was washed away by the Ganga 
and consequently the P^davas had to migrate to Kau^^bi. 
Pataliputfia which was the premier dty of the land {(^granag- 
dfa) and the test ol the excellence of ail the cities 
(mm^rn-migan-Fnlmsdyain^i in the words of Dandln, the 
author of the Da^akumdrachnnta, bad become the worst vic¬ 
tim of rmindarian. The submerged parts of these drifS are to 
be treated as protected monuments and great treasures of 
our andenl heritage. If Dwarka excavations throw a flood of 
light Oil die history of the city which was a^isoduted with the 
life-events of the uader-water excavations of 

Ayodhya situated on the bank of the river Saiayu might 
yield valtmble infonnation about the historicity of R^a. 
hLs age and contemporaTV urban status. 

A more detailed scheme of Marine ArchseoEogy In India 
will require opening of more branches at appropriate centres 
with up-to-dale equipments, comprehensive collaE>orariaii 
and a team of experts representing relevant disciplines for a 
fhiitfuJ completion of further undertakings and expeditions 
in this (phere. Such centres should l>e able lo tram young 
enthnsiasis in accordance with must ufhto-daie courts in 
Marine Archaeokjgy. In order lo attract the talem in this 
new branchy the ceritral and state governments should create 
splendid fellowships and suitable jobs and release adequate 
gr^nt to the Gentries for successful execution of their 
schemes. Opening of museums penaining to Marine 
Archaeology will serve as usehji media to take the subject 
to the masses. With these few words about measures ta he 
adopted for future development of Murine Archaeology in 
Endia^ 1 wish the Conference u brilliBru success. 

And lastly in the words ol Kalidasa I may also wish; ‘May 
the utterances of those^ eminent for knowledge, be hon¬ 
oured for all times to tome JtriAiimahdtAm 

mahiyoidm) 
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RECENT ADVANCES IN MARINE ARCHAEOLOGY 


Vote of Thanks 

A.H. PARULEKAR 


On behalf of the organizing comniJltee of I he second conference of Marine Archaeokigy of India and 
neighbouring countries^ and on my own behalf ^ I record appredation and gratitude of the marine scientific 
communify ol Dr* Rao^ for rehmdling the interest in Marine Archaeology by hts dedicated 
approach and eJtcitipLaiy cxintribulions. But for him, the "Dwarka" and many more submerged herit¬ 
ages would have been tn the cold graves. 

To you sir^ iustke Rama fwc are grateful for gracing the occ^on of inaiigration and making it 
memorable by a scholarly address. Our thanks to our numerous benefactors^ who through spnitsorship 
and acts of assistance^ made this occ^ion> a reality. To all our esteemed delegates^ from near and far^ 
we owe a debt of gratitiide. Thanks are also due to Karnataka Chitra Kala Farishath, Thank you ulT 
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Panel Discussion 

Participants 


L Dr. S>R- Eiio Chairman 

2. Mr. Mi^nsun Bound 

3. U. Coitidr. £>evendra Somasiri 

4. Comdr. Ciupchup 

S.R, RAO 

Mr. Bound, wilJ you please let me know whether the com¬ 
mon wealth schoiurship committee has selected my Indian 
student for study to Marine Archaeology in Qxfurd Univer¬ 
sity? Should we have mostly young amhaeologbi^ in Marine 
Archaeology projects? 

M.BOVm 

1 have been away for 2 weeks from England^ hui before 
that, there was no contact between the Commonwealth 
Scholanhip Committee and the University of Oxford. The 
sholarship ] beleive is being granted now. It is only a mane r of 
airangifig with the University. A lot of students come in with 
these Commonwealth grants and usually there are no coenpLi- 
cations with these grants. There is one other point in the train¬ 
ing of Maritime Archaeologists here and cl^where^ and that 
is you should see that they get experience tn Land 
archaeology also. From my expcrieTice the best ones arc thcMc 
who leam on land the be^ techniques of excavation and all 
□bout publications. They can apply thcLr knowledge to uuder- 
water archaeology. There are a couple of exceptions but the 
ones that stand out aie those who have a long backgtoimd in 
land archaeology. 1 think if one is going to take Maritime 
Aidiacokigy as a career one should try in Liml archaeology to 
gel a wider vision of the cuitiiraJ heritage in the broader sernc^ 

f was thinkiiig of SCUBA diving for already trained 
archaeologists. Menial and physical fiLness are absolutely 
essential. Without that kind of background^ tbe sea is a very 
dangerous place. It would endanger uot only yourself but the 
entire team. So if you oould work out a special programme of 
training tailormade for ardLaeologist. i.e. this man can do 
and go thus far, then you have your classified graded set of 
archaeologists. Then you could put them through this course 
ralbei than the Naval course and this might make it easier. 

S,fC. RAO 

What 1 suggest ts that we should have a more broad based 
programme so that the navy could be involved in sckotifie 
diving suitable for scientists and archaeologist. The whole 
course of naval diving is uot necessary for them, Secondly I 
would like to involve scientists^ in underwater collection of 
samples etc. The Nd.O, has a few divkig scientists traiued by 
the Navy and Institutes abroad. We are gratefiji to Ihe Dircc- 
lor General ASl^ Secretary Department of Science and 


5, Dr. l.K. Sarma 

6, Dr. B.U. NayaJc 

7, Dr. Guilleifie 


Technology and Director General Council of Scientific and 
[ndustrial Research for funding exploration and training. If 
some archaeokigESts of fonelgn countries are inidrested they 
can apply through proper channel for processing their appti- 
catiocu by the Ministers of Foreign Affairs and Science and 
Technology. 

M. BOUND 

Tllcre is one other point that f think is important and that is 
you should make Mantiine Arthacolpgical studies Available to 
nondivers. There will be some good people eomiog along but 
are scared of the water. They cannot swim. But they have an 
awful lot to give to the cultural heritage of India because they 
develop intellectual skills which, Ln some ways* are more 
important. Field archaeologists like myself spend more than 
90% Ln practical work and we would like to be doing more 
writing and leaching. 

S,R, RAO 

We are interested in exploration.of Indian wrecks in Sri 
Lankan water? and may be in Australbui and African waters 
too. Of eoufse the question that arises here is one of enteripg 
into an agreement with foreip governments. But supposing a 
forel^ Wreck is found in F.F.7 of a country [ would like to 
know tbc conditions of agreement entered into by MARE 
etc. 

M. BOUND 

Going back to the Mediterranean we have multidatiorral 
learns, greater percentage of our teams are Italian because 
much of our work is based out there. It is more convenient 
because in winter we leave much of our heavy equlpmcni in 
Italy for maintenance. Our boats arc there and a lot of otir 
fund noising is carried on in Italy. Translations are carried out 
there but in addition to that we have students From Canada, 
the Siaccs. Brazil and Chile. We have never had an In dian stu¬ 
dent. When [ was a student 1 worked with the Americans, 
Spanish and the French because back then there simply were 
no courses and University programmes to teach me, nor I 
could afford. There is a programme in the States but that is 
enormously expensive. So we have a belief that we must do aU 
we can with students who want to develop Maritime 
Archaeolc^ as a profession. So we ate keen to take students 
on the Mediterranean project from any pari of the world. 
What we also had in mind that we should collaborate with 
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PANEL DJSCUSSION 


ItaUaR archaeological service ^^ith a v-ariciy of sjtcs- 
Sometimes it is a co1!ab4>otinn in name^ money and e{)iiLp- 
me lit. El depends on the situation. Socnedmes the individual 
superintendent becomes too overburdened to give legal sup¬ 
port. so it becomes a eolLaboradon in name only. This sum¬ 
mer we have a survey of the Island of Gorzone. Half the team 
is Italian and the other half is EntemationaL from Oxford. Half 
the money comes from Oxfoiti and half from Italy r We are 
working with ihe Italian navy who are providing the safety 
back up, medical expertise, the chamber and things like that. 
Unfortunately we are working very deep 5f>-60m- I had in 
mind a collaboration with the Institute In Goa but 1 have also 
met people here from other States arul Maritime mganizations in 
India whom I had not met before. 1 was thinking of something 
like coUaboraiEoa work between Oxford and the Institute in 
Goa ojunc of the Universities. We can collaborate on the sur¬ 
vey with the klea in mind that if the site is of sufficient 
archaeological importanci: then we can go ahead. At least a 
small programme of step by step excavation can begin. 1 find 
that people become interested in marilime archaeology very 
soon. 1 am interested in very okl shipwrecks, for iniiitanceT the 
Giglk) ship. This time I worked in Greece on the Dockos 
wreck which is the oldest wreck ever to be looked at. Also just 
before Christmas I was woiking on wrecks in S, Atnenca 
in the Falkland islands, because they are colkpsiog. So the 
whole scope of Maritime Archaeology is exciting and tmpor- 
unt tome. 

S,IL RAO 

1 have to inform the participants that the sonar and 
magnetic surveys conducted by NIO scientists has yielded 
satisfactory results. A csoupic of the 'features^ on sonograph 
are wrecks and relk^ of structures. 

DISCUSSION 
K-B* VORA 

E was wondering if you could describe underwater metal 
detectors in detaiL 

M. BOUND 

E am just a humble archaeologist. I use ihe detebtor but 1 
don't always ujiderstand how that works. Et was m earlier 
prototype developed by Prof. Kolon and used extensively in 
the North Sea. These days we tend to use magnetometers and 
] ihink they depend on ^e coil floaied on Kerosene and this 


induces a current m that, and creates an andjclal electro 
magnetic field which reacts with the canh s magnetic field and 
creates a disturbance and what you are looking at is an ano¬ 
maly on the seabed reacting with the field of the coil. We do 
have an academic programmo at Oxford. We are the only 
team b England that is academically based, that is to say, we 
have an academic teadung programme backed up by Qeld 
activities in summer^ We have a nitc year degree in Master of 
Studies which can develop into 2 years. If the candidates do 
well they can develop into a D,E^I or Pli,D. If there are any 
students wishing to come to Oxford Td be happy to talk to 
them. 

GUILLRME 

Just a few words to introduce myself. 1 am a classical 
arehacnlogjst meaning that 1 worked and studied in Greece 
and then 1 excavated a Greek township. Then 1 went to India 
where I spent 4 years in the Cenhe for H^oricai Studies at the 
Jawahar Lai NeEiru University, But it ts not as a 
uTChaeologist that T have come here today because I am not a 
specialist in Marine Archaeology. I came here as a person 
who is in charge-ol our programs of oollaboratiao m the Beld 
of Art and pieseivation of Cultural Heritage and E just want 
to ijll you that we have an agreement with the Ardiaeologtcal 
Survey of India to send to France two manne arefaaeoJogists 
to get further traiiting ami to participate in Frendi marine 
atdiarqlogical excavations. So I hope this is the beguming of 
further collaboration of the two countries and my purpose is 
to assess what would be possit^ to do together and what 
shape the coUabcinitlcin oould taJte. E knew of this semiiiar 
very late to have French people invited. 1 am here ou behalf 
of France and soon 1 would like to have your suggestion i| any 
to shape this coftSboration. 

COMMENTS 
S.R. RAO 

1 was myself in France in 196! and 1 have seen the excellent 
work the French have been doing in the preservation of Pte-bis- 
toric and other sites. The excavations at Marsailles interested 
me very much. You have a Research Vessel Aftheomtue f&f 
MariiK Archaeological Exploration which can be a model for 
us to construct a similar one. 1 hope a young archaeologist 
from the Marine Archaeology Group will be sciccied for 
further imning in shipwreck archaeology. 
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ElECENT ADVANCES [N MARINE ARCHAEOLOGY 


Valedictory Function of the Second Indian Conference 
(Ml Marine Archaeoiogy of Indian Ocean Countries 


The fuiKtiiin began with an invexarion by Proi S. 
Gunirajacharyap Maharaja's College Mysore. 

Dr. B,U. Nayakp Secretary of the eonferenee wcknnicd Uic 
Hofi'ble Chief Guest Mt, S. Venkataramayya, Chief Justice 
(Retiied) of the Supreme Court uf India and requested Dr. 
S.R. Rao IQ give a brief account of the deUberations of the 
conference. 

The representatives of Indian and foreign delegates namely 
Prof. U N* Roy. Lt- Comdr. Devendra Somastri, I>r. Guib 
leme and Mr. Mensun Bound gave their impressions of the con¬ 
ference. Justice Vonkaiaramayya delivered the valedictory 
address and the resolutions were passed by voice vote. The 
meeting ended with a vote of thanks. 

WELCOME BV DR* B.U* NAYAK 

Hon'bk Justice Sri. S. VenkataraiDayya, Dr. Rao. 
distinguished delegates from India and abroad, ladies and 
gentlemen. 

It gives me immense pleasure to weloome Justice Sri VerF 
katarumuyva who has kindly conseuted to spare his time and 
deliver the valedictory addre^ at the concluding session of 
the conference. It wouhi be appropriate on this occasion to 
mention how maiine archaeology started in Indiu. It all began 
with the pmmpi steps taken by Dr. S-R. Rao in 1981 when the 
Indian National Science Academy approved and fiindcd his 
pilol project of Marine Amiiaeoiogy. The NIO provided 
logistic support. Just with two assistants he was able lo make 
headway bx eniploring the submerged city of Dv^aka of 
Mahabharala fame. By I9S4 he could convince the Depart¬ 
ment of Sdence and Techntdogy that archajeojogical studies 
not only save the underwater cultural heritage but also gener¬ 
ate data of sdentiic and educational value. He could iherchy 
gel scientific equipment. Dr. Ruo was convinced thal unless 
minimum trained manpower wus made available underwater 
excavation of submerged cities and sunken ships in the coastal 
waters of India was impossible on scientific lines. Owing to his 
high standing in the field of archaeolojpcal research in India 
be got funds, a few ynung archaeologists, an oceanographer 
and a couple of phutographers for receiving training in diving 
and^ underwater documentarion and retrieval. The NIO 
spared its tcchnidam and Laboratories for Marine Archacol- 
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ogy. Today Dr. Rao can be rightly proud of having built up a 
welt kniE group of young archaeolgists, mchriidaiis and scien¬ 
tists who are able to dive on wrecks and sites and carefully 
study and retrieve the cultural heritage of India. The data so 
far cdIJecled is useful for eustatic studies also. 

The first Indian Conference on Marine Archaeotogy of 
Indian Ocean Countries ai Jamnagar m 'October 1987 
Organized by the Marine Archaeology Unit of NIO was a great 
success in the sense that the experts from India and abroad 
^sessed the importance of the work done from 1983 to 19R7 
and recommended that a permanent divisioci of Marine 
Archaeology be set up in NtO to facilitate exploratim on a 
scale befitting the rich cultural heritage of the country, sec¬ 
ondly, ii also Tecommended that a society for Marine 
Archaeology be formed to hold periodically a Marine 
Archaeological conference and publish a research journai of 
Marine Archaeology. Lastly the conference recommended 
running an intensive training course in Marine Archaeology^ 
From Dr. Rno^s key note address to the conference it is 
obvious ihat all the three recommendarions have been 
implemented. The present conference is the result of the 
action taken on the recommendation of the frnit conference. 
The success achieved so far is mainly due lo Dr. Rao's efforts 
and to the generous help and cooperation extended to the 
society by Prof. A.P. Mitra. DG, CSfR. Dr, Vasant Gow- 
erikar Secretary Department of Sticmcc and Technology, 
Dr. Gaur Secretary Department of Ocean Development^ 

R, C. Tripathi Joint Seerclary Department of Culture and Sri 
M.C. Joshi Dfrecior General Archaeologjcal Survey of India, 
to whom our thanks are due. Now I request Dr. S.R. Rao to 
give the salieni features of the deliberation by the ongoing 
conference and the results achieved. 

SALIENT FEATURES OF THE DELIBERATIONS 

S. R* RAO 

Hon bfe Justice Venkataramayya and distinguished pai' 
ticipants. 

Before going into the details of the deliberations of the 
various sessions of the Second Indian Conference on Marine 
Arehaeology of Indian Ocean Countries it is iny duly and plea¬ 
sure lo say a few words about Justice Vcnluiiaiumayya whom 




valedictory function of TIJE second INDIAN CONFERtNCE 


wc arc fortunate in having in our midsi today for giving u^ a 
word of advice. Justice Venkataramayya wbo had his educa- 
lion in the Univcniiiy of Mysore, which was also my alma- 
mater has risen by sheer dial of meni and hard work to the 
highest position in the country to which a lepi lummaTy may 
nise, namely as Chief Justice of the Supreme Court of India. 
His humility is exemplary and reminds us of the saykig in 
Sanskrit Vidya dadM vinayam. He is so simple lhat when 1 
telephoned him a couple of days ago that the organizers of the 
conference shall be grateful to him tf he accedes to out 
request to grace the valedictory hinctian by his pr^cncC and 
participation he leadily agreed irt, spile of the fad that be 
had arrived in Bangalore a few days ago and not even 
unpacked his baggage received from Delhi. It shows his 
great kive for institutions of learning and research, it is oui 
proud privilege to have him as our guide and philosopher 
especially at a conference; like the present oae which cares far 
the exploration and preservation of underwatei culiuial 
heritage of the world in general and Indian ocean countries 
in particular. Justice Venkataramayya, in his historic judge¬ 
ments has upheld the high values for which this great country 
stands and as a student of cultural history, he said, he wcL 
corned the opportunity to know our deliberations. 

The main purpose of bolding the Second Coiifereiice a little 
more than two years after the fust one was to eichangc our 
views and experiences with those having greater experience in 
the Geld of underwater exploration. This explains the pre^ 
sence of Mr, Metisim Bound Director of Archaeology 
OXFORD MARE group who along with Mrs. Bound has 
been exploring the Mediterrancean waters for andent 
wrecks. The latest one they have come across seems to belong 
to the Etniscan period. We alio wanted tn make mre that our 
young ardiaeologists, sdenlists and technicians trained by us 
in diving and underwater search and docuinentation maintain 
ifitemational standards expected of imderwater 
archaeologists. This explains again the presence of Mr. 
CT.C, Dobbs, the wellTmown diver from U.K. He k going 
to impart funher training in observing safety measures. He as 
well as Mr. Bound have already expressed ^eat satis^crion at 
the standard of underwater exploratioo at Dwarka; yet we 
cannot be too complacent over the couicrvarinn method in 
this fkid, especially in pre^^rving underwater wood, metal 
and ndier maleriah; mu^ research remams lo be done. The 
archaeologicai Labomtories have only tnncrhcd the fringe of 
the problem- At the last conference and to the course of the 
traijiiftg programme lectures, spedaliiis in the field have made 
some suggestions which we arc eager to impfeirtent if fimds are 
made available^ The conservation cd underwater m situ build¬ 
ings such as jetties^ fortwalls, light bnmes. tempks and seoi- 

lar buHdings is an urgent necessity al Dwarka and similar 
problems of ennservation are likely to present themielves In 
Tranquebar-Poompuhar warers. The pmbktn gets aggravated 
when there is heavy run off. The near ^nre mcruumenli on 
the eas4 coast are subject to heavy erosion as in the cose of the 
shore tem^^, Maha^lipuram. a Siva Temple near Madras, 
the CboLa Tempk ajid the Dutch Fort al Tranquebar. l-must 
also menrion the all important issue of the usefulness or 


otherwise of deploying side scan sonar, magnetometer. Bcho- 
souuder, profllcits etc in target searcR. The nautical 
ait;haeoiogist$ abroad did not lavotu the use of geophysical 
insmiments mainly because they could Gnd shipwrecks easily 
in the Mediterranean because of the infoimation supplied by 
sponge divers, but we do not have that privilege in India, for 
■Lhere is no sponge-diving. There is a long hbtnry of diving 
for pearls on EHvarka coast but no wrecks are reported. 

We have to depend to a greater extent on geopitysical survey 
gadgets and the analysis of data done by NIO scientists. For 
four seasons the seieotists have worked in close coBoboratkin 
with marine archaeologists and achieved isucccss whkh was 
not otherwise possible by manual survey. 

There are several important papers on search methods, 
euviiDiuncntal factors, sea level Guctuations and excavation 
of submerged cities and wrecks. This oonfcitnce has created 
great interest among emmeiil scholars hx>m the Universities, 
Archaeoicgical Survey of India and other research 
laboratories in saving the culiirral heritage, and bnoughi here 
scholars like Prof. U.N. Roy and many others. We are anxi¬ 
ous to get data on wrecks front Fren^^ British and Dutch 
sources. Exchange of scholars would be the best way of get¬ 
ting data. Dr. GuilLame has some plans which we wekome. 
Our Sri Lankan frienik have shown interest in getting 
involved in the kind of work we are doing. Majinc Art, a 
mudi neglected subject in India, has also received attention 
bom experts Like Mrs. Nalini Rao of California Univerrity. A 
look at the list of papers presented and discussed at the con¬ 
ference dearly indcates that we have made some headway in 
solving technical problems, though we are not out of the 
woods as yet. 

There ts anotheT problem which ts worrying us. After 
a shipwreck is located it takes a few years to expose, docu¬ 
ment, excavate and remeve the ship as a whole or in parts. 
Finding money and solving t^hnlcal problems may 
cause further delay. In the fneonwhile treasure hunters 
are likely lo pilfer antiquitjcs and destroy the much needed 
archaeological evidence. The AMASR Act in force docs not 
cover marble ardiacological exctvufkffi. The Act needs to be 
ameoded to protect the sites and afford facilities to marine 
3rchaeolog].st£ to excavate them. No stumbling blocks should 
be pul in the way. Sir. I am sure you will be able to tell us 
whether the old Act should be amended suitably or a oew cmc 
enacted. The ASl is yet to make up its mind. In the meanwhile 
pdfering is going oo in Goa waters I don't think that the 
ooasi guard too can do much at present. The society intends 
hokling a workshop soon on this subjeei. 

IMPRESSIONS 

MENSUN HOUND 

Your honourable Mr. Chief Justice. Dr. Rao, Dr, Naik, 
colleagues and friends, 

I was just thinking ^ is the Gfth conference 1 have been to 
in the Iasi twelve monthSp and I was at the one tn last Mardi, 
one at Athens m August on the ships of Aegean, one in North 
Italy on Ampbora and more recently the one at London. But 
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1 must say this is tb« most and 1 think the most impor¬ 

tant conference, 1 have attended this year. I've been very 
impressed by the gencrai enthusksm, the positiveness, and 
keeness of this conference, It*s noi something you see very 
much elsewhere these days, conferences of ihb nature. Also 
the quality of the questions and answers is excctlenl. In the 
panel discussion the ri^T questions are asked and everybody 
is very anxious to get it ri^lr As underwater archaeoiogy is 
just beginning, and has just come on the map here it is impor¬ 
tant that yon a^k the right questions so that you do not niaki- 
the same mistakes that we in England have made and for 
which we are still suETering (he consequences. In that regard 
let me just address very briefly the.questiouaire by Dr. Rao. 
He asked what should we do about the legislation? And he 
put it in 3 ways. Should we amend the existing legislation? 
Should we go in for a toially new legislation? Or should we 
accept the existing legblation? 

Let me jwt urge you that you go in for a ocw le gislati on 
£lo not tiy to amend the old legislation, we've tried it in 
England twice, it did not work and were bogged down with 
old rules that were written in the last century where nobody 
could predict the problems we face today ip preserving our 
Maritime heritage. As a result of that, in Engiand we have 
people cxcavatbg wrecks in the name of Aichacology and 
selling the artifacts they bring out, which is disgraceful and 
wc all are very ashamed. Let's make sure that the same sort 
of things do not happen here La India, We should to 

stop looting. 1 could not think of a coimtiy which has more 
miles of coast line than India, Certainly not America or 
Canada, or Brazil or Argentina or Australia, possibly Rus- 
sa. You have a vast coastline in India and that ^lls one 
fliing, lots and lots of wrecks. Now oik other thing that has 
impressed me here (s the way yog get thin^ done. In Eng¬ 
land we often fall into whai I call the endless art of admiring 
a problem. Here though, you make your resolutions and you 
sec dial they are done. In the last conference you urade a 
re^tution to siart a irew Society. You did it! you had a resol¬ 
ution to start a new Maritime journal, you did it. Let me 
urgp you. that you establish a National Maiitiine Resource 
Centfc in India. 1 think that’s impor tant because I predict 
constantly that you have an exciting future, the Maiitirne 
Archaeology o( all these wrecks and with all this eoarfiitu- 
you're going to need a National depository for aft these 
finds, where they can be properly conserved and properly 
shown to the public, so that more people become inspired by 
what you're doing. Finally I'd like to lhank Dr. Rao and all 
his colleagues once again for all their enonoous hospitality, 
and can 1 thank them also ou behalf of the other foreign 
guests here today Mr. Guiileme from France, Mr. Devendra 
from Ceylon, my old friend Mr. Dobbs from Fti gj a n d We 
have all received much kindness and for that wc are very, 
very grateful. [ look forward personally to developing 
friendships and professional lies that have developed here in 
thtf conference and I leave you now feelmg very optimistic 
and very inspired. Thank you all. 


DR. U.N, ROY 

Honourable Mr. Oiief Justice Venkataramayya, Dr. 
Prasad Rao. Dr, Nayak and friends, 

I sm thankful to Mi , Nayak for giving me a chance to speak 
a.few words about this conference. This valedictory session 
has started with an appropriate Hymn wlricb was correctly 
interpreted by you. Sir, because from a historical point of 
view, ihai hymn is very important. It represents a stage 
when the Indians made an attempt to sink their discord and 
rivalry and made an attempt for religious recondliations in 
the interest of National unity and integration. 1 take this 
conference as an International confercoocjn the sense that it 
is graced by scholars and experts from all parts of the coun¬ 
try and outside. We have among us Mr. Bound, Mr. Dobbs 
and also delegates from Sri Lanka and France, I assure you I 
have attended many internatiogal conferences in USSR and 
USA, Bui t frankly admit that qualitatively this is the best 
fnternalioflaj Seminar I have attended so far. Dr. Ran has 
raised Maritime Archaeology to Himalayan heights. He is 
identified with Dwarka and will always be remembered in 
H^tory with the History of Dwarka. Kis outstanding oon- 
tribulion to Manne Archacokigy has made it grow into a 
multidisciplinary subject. 1 want to say $o many things about 
ihe achievements of this conference aitd Dr. Rao. The con¬ 
ference has been a great success. As many as 23 papers have 
been presented. Normally what has been presented here in 2 
days would have taken 4 days,. A scholar would have taken 
60 minutes but he had to summarize it to provide doie for 
discussion. Qualitatively however each paper was well pre¬ 
sented, 1 assure you that the ixmferencc has achieved a great 
Success from many a point of view. On this occasion I am 
reminded of Kalidasa. His date is debatable because be was 
one of the least sclf-advenising persons. He did not make 
any reference to hi$ parentage or reigning king, whereas 
olber poets such as Bhavabhuti were good but self advertiz¬ 
ing. In Kunjdm Sambhava there is a beautiful verse when 
Parvati decides to practice penaiKie, Kalidasa says “you are 
too delate; do not do it just as a flower can take a bee but 
not a tsrd" I have heard Dr. Rao about 4 times on Dwarka. 
EvcTytimc I beard him 1 have felt a new pleasure. ! 
suggesli^ to Dr. Rao yesterday whUe discussing the col¬ 
laborative work-plans that he should extend the work as 
much as possible (o Include river pons. The scope of Marine 
Archaeology should be converted into underwater archacol- 
Qgy. The prosperous dties tike Hastinapur, Aycnlhya and 
Pitalipuire were washed away by the rivets. Dr. Rao. you 
have succeeded in bringing to light the Dwarka which was 
^ Krishna, Kindly extend your work to 
Avodhya. It will solve the date of lUma. I wish Dr, S.R. 
Rao contijiues to orgmize more such seminare. To do thb, 
he needs funds, and 1 hope ASI and cenoal and sute Gov- 
e^ents will provide adequate resouim, 1 conclude by 
thanking Dr, S.R. Rao. 
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RECENT ADVANCES JN MARJNE ARCHAEOLOGY 


Valedictory Address 

Mr. Justice E.S. VENKATARAMIAH 

Former Chief Justice of tndia 


Frieads, 

Although the assembiy here consists of less than 50 per¬ 
sons yet the quality of the persons who are attending this 
particular meeting h very high. We have dislinguished Pro- 
fessoi:s and shoUns before me. My knowledge of history is 
very rudimentry. Perhaps the same teadieni. who taught 
Prof. S,R, Rao taught me hislory in my B.A, course. Dr. 
M,H. ICrishna was a Professor and Director of Anhaeology 
in the State of Mysore. In those days, he was holding ixith the 

posits. 

History in Sanskrit Is called VriMsa” what is the mean¬ 
ing of the word Itih^oT hihdsd means ^it was like this' - 
50 history means it was like lhi$. In India particuLady it 
is said that we lacked a sense of history for a bug time. 
For instance we do not know precisely the date of l^lidasa 
and others. You find that bi any book on Kalidasa and his 
works eg. 'Mallinatha's commentary, at least 10 pages aie 
devoted to the date of Kalidasa, t don't think people are 
quite sure about it. Even oow disoissiDm go ort whenever a 
Sanskrit conference is bcid, but these books, tradition 
and liteiary sources do have a bearing on our knowledge of 
history and our research into hbtorkal evidence and docu¬ 
ments. But history does noi depend on mere literary- 
sources. We have now archaeology which has become a 
primary sounxj particularly with regard to that period which 
you call the pre-histork period. We have got epigraphy^ 
fiuroisinatlcs, the science of coins, and of course, literary 
sources. These titerary sources sometimes are biased ver¬ 
sions. When we read the Cambridge History of india or 
Smithes History of India, we find that some of the statements 
will be wrong and may not be true. But we can test them 


with reference to other evidences." In court we have a rule - 
rather^ not a mle^ we jist follow certain principles whik asses¬ 
sing evidence. One's friend may lie but dreunutonces won^t. 
Secondly we always try to depend lipon primary evidence 
and we tejeci secondary evidence unless ih^re b m primary 
evidence at all available with regard to tMs matter- The third 
is that as far as pus^sible whenever youiind that some version 
b likely to be a biased one you must seek Goirobor^tkm 
elsewhere from some other source whkh is reliable. Now 
whatever evidence b available in the epics and the pura^ 
we have got to lest it with reference to other evicbniiie which 
is available. The same thing applies in the case of arehaeol- 
ogy also, t^t b how we test it. Dr. Rao said that wc are try¬ 
ing to End out whether what is stated in Hariviimiii or in the 
Bhdgavaia k Lme fir n,ot with reference to the anchaeobgical 
finds ill Ehvarka. Thb b one way of testing. In all there are 
ceriain things archaeokigists are very well aware of. For 
instance things that are found in caves for years. You know 
they have become inacoessible to people and when you open 
them out and when you find certain things ihcnf^ they give 
you some evidenee of whai and how things years ago. 
Then there qre ash moujids where things are buried. They 
are lying under the surface. Then we have the things which 
are under the sca^ shell mounds^ then there arc whai 
archaeologbts caL as kitdicrr middens. We have got to over¬ 
come the difficulties presented by the ocean in reaching 
antiquily buried bi the seas and try to find out what they are. 
The work done at Dwarka is indeed an eye opener to all of 
ns. The nation is grateful to all of you aod to Sri* S.R. Rao in 
particular. I thank you alt for cnlling me lo thb conference to 
speak a few worils of appredation about tbe work you have 
been doing. 
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R£CENT advances in marine ARCHAEOl.OCY 


General Body Meeting of the Society for 
Marine Archaeology 


Tlie Presidetil, I>r. S,R, Rao welcome^^ ad the oieinbcT^ 
tile Society attedding the first GeoeraJ Body Meeting held on 
21st January^ 1990 after the ODneluding session ot Uie Confer¬ 
ence at Bangalore and retpested Dr. B-U, Nay ale General 
Secretaiy and Dr. Hasliimi Treasurer to present their reports. 

GENERAL SECRETARY^ REPORTi 

The First Indian Conference on Marine Aichairology of 
Indian Ocean Countries held at Jamnagar, Gujarat tvm 
October 12 to 14 of IW7 recommended in its rcsoiotion 
number four of October H, that a Society of Marine 
Arehaeologisis be fanned and a meeting be called in this 
regpd at a suitable place during early 1988. for bolding 
periodkaJ conferences and publishing a Joum^ lo promote 
Marine Archaeology in Indian Ocean Countries. The 
Organising Committee of the First Indian Conference on 
Marine Archaeology of Indian Ocean Countries dedded at Its 
2od mecTing held at Goa on Ifiih January, 1988 that an Adhoc 
Committee be formed to draft a eonstittiljon of the pixiposed 
Sexiety and circulate it among the interested Institutions 
including the Univer^ties. The following persons were nomi- 
□ated as membcis of the Committee: 

Dr. B.N. Desait Director, NadonaJ fnstitiitc of 
Oocanograf^y - Chainnan 
Dr, S.R. Rao, Emeriliia Scientist, Natiopal Insti¬ 
tute of Ocuanography - Convenor 
Sri. M-Cr Joshit Joint Director General ^ 
AichaeotogicaJ Survey of India. New Delhi - 
Member 

Sri. M.H- RavaK Director^* Gujarat State 
Archaeology, Ahmcdabad - Member 

A meeting of promoters of the Society was held on 8th 
December^ 1988 at NIO„ Goa for discussing the objectives^ 
membership and mnnugeaieat of the proposed Society. A 
draft memoranduni of the assodarion of the proposed Society 
was prepared and circulated among various interested insfiiu- 
tions. academics and Universities far their comments. Com¬ 
ments received were considered by the Committee and a 
Memorandum of Association pf the Society was fmaliscd. 
Thereafter an application was sent to the District Registrar 
and Head of the Notary Services, Goa, tn March, 19^ for 


registrarion of the Society. The Society for Marine Archaeo 
logy was duly registered under the Societies Registration Act 
1860, Central Act 21 of I860 with^ regmration No.57 Goa 
dated 28th June, 1989. The members of the E^cecutive Com¬ 
mittee to manage the activities of the Society as formulated in 
the Memorandum of Association are as follows; 

F Dr. S.R. Rao - President 

2. Dr, B.N. Desai - Vice Prc^klent 

3. Dr. B*U, Nayak - General Secretary 

4. Dr. N.H. Hashimi - Treasmer 

5. Dr, N.C_ Ghosh - Member 

6. Dr. A. Sundara- Member 

7. Captain V.S* Saptaiishi - Member 

The main objectives of the .Society are (I ) to promote and 
undertake research in Maritime Jlistory, shipping, trade and 
culture of Indian Ocean Countries; (2) to hold lectures, semi¬ 
nars, workshops and conferences; (3) to publish a periodical; 
(4) to promote research and development in Marine 
Ardiaeology and (5) to undertake and e^recute all other acts 
which shall promote the aims and objectives of the Society. 
The Executive Committee met on 27.7d989. 30. S. 1989, 
30.9.1989 and 9.1L1989, discussed and approved various 
matters pertaining to the activities of the Society. 

The Society has 4 life members, 25 ordinary members nod 3 
student members as on date. Every effort is being made lo 
enrol more members. The most importaat achievement of the 
Society has been the publication of the first issue of the Jour¬ 
nal of Marine Archaeology. Dr. S R. Rao is the editor. At a 
very short notice tins Journal has been brought out and if 
ihcre are a few errors in pnnting we are sure that the readers 
will overhwk them- But the quality of the papers presented is 
of a high standard. The nent i^uc may come out some 
time in the second half of 1991 since we are yet to receive 
articles after ihc academics go througJi the present bsue and 
appreciate the ^blicaiion work underTaken by a Society with 
meagre mcaas. Another very important achievement of the 
Soaety has been the holding of a Workshop at Goa on 5th 
Augusi, 19K9 on '"Ocean, Religion and ArchaeologyThe 
papers presented at this Workshop have been pubibhed in rhe 
first issue of the Joumal. The General Body approved the 
statement of accounts and the activiUes undertake n so far. 
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general body meeting of the society for marine archaeology 


tncoiiK & ExpcndiMre Accoital of (be SockiT for Marfair Aricbaeo(o(y iipId 31.12.1909 

Income 


Rs. 

Ex]>endituFe 

Els 

Life member^ip fee 

Membif rship fee 

SCwknt membership fee 
Admission fee 

Registration fee 


4.000/- 

2.500/- 

W- 

280/- 

200/- 

Bank^Conunissk^ 

Cash at SBL Donapaula 

4/- 

7,066/- 


TotaJ 

7,070/- 

TotaJ 

7.070/- 


Dr, N.H, Hasiiinti 
Treasurer 
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RECENr ADVANCES IN MARINE AKQtAEOLOGY 


The Brihatkatha>Sloka - Samgraha 
on Maritime Activities in the Gupta Age 

U.N. ROY 


■Rie an important Hixt of lrt& Gupta Age, thrcws nm lyn cxi sfiarious of sea-wayage and 

nfwcantiie acfivities r kv^ during this period tfom many a point of view, Menlnn e made pattam’ l.e wa-(Mrt ro&rtre 
of ■nporl and eKport} and ^dronfmu^' i, 0 . a commofclaf mertropofeK vitally ccnnsQted wih sea aid rlvor at It^ s^tw tima. 
Tbesa centra were famous tor dsatars in raia gams end precious stones erd todwcf dy mercnents tJf dtstmt counfite 
AccJOrding to tfie tfflft, tOe .rnarR^ od* Randya ^vla^hLffa [madl^ havtig comeotione wilh A'cmucte (tfxee se^j 

wore 1U cff stocks Of pearts and corale of vaned ^wwig lusim fDftrviadM VWrtte epMl^ of the ilch irasury of the Pan- 
dyas Madiiia, Kalidasa ahs^ives in the Ha^TiA0m$a that It Exmsislfld of boat □! pests, o^ted from that part 
ocean where itie rivef Tamapamt Into It [mufcf&sMm mahad^ph^. 

By The Qi^ita Age, fndia had developed as a menc^tte naiiiDn of ptemaflofial repute, TNs can be gisared from ite 
Haraha Initiation (M-E 6n * &S 4 A.DJ which rnenllcm Gaudaa of BengaJ as chaarterEtjcalty a sea-t^inffpeopte (Gaue^ 
samMj^3Sr>H>arfl i.e. sea was the home cff the Gaudas. tn ar rscripfion of Malaya, a G frjda nmad as audtagupfa has 
deen rnenDonad sb a gr^l nev^aior (mahan&vicet. incfe was famifer w] the Age with ^^itean ocearK i^fids 

fasTada^a-dwinaj 3^ mertioned ki B^fialkaitmki^samgraha end also the f^a^xivam of Kalldffie. making dtsttnoton 
belwoen sea {ssmuc^ and ooeon [madocfe^?^, the text mwiliona fhe^ nwnes ateo. 

The work o^ntar^ wahjahte fTformaliuri ahoul jordt oornmercial veTture by oee-tradsra Esffxryafnfca^ ^ ebo tier risky 
aid atouDiis a^sacktoie, ■Samyatrlka mPitiooed as 'sarrxjd^a-vyavahart sarthsvafw ^.Gr chief merchant tadiTg by sea) 
in the Satejnfas^n of K^da^. wheiB the king le depicted as highly ehoci^ at ttw sad vd of On^iamllrB. tu of 
the sea-nwchents in a naval blaster- 

The aftf«totfiasWa-a*njfaha tfescribes sea (emdutfifl as abode of ell mirBcfcs (nwiascfl&yan^. stjggestlfig ws rich 
resouroes ario impertanoe )tw Hfo of the Indian oeopte.'lt cantaeie iniOTsting dstafla aboul ahip^disastef [pote-tiftwi^. 
band of ^paalee {issfrara-sar^. aad-cmotures (jl strange shapes (toMralk»»U ebias carried away by Cyctaras. tiw- 
cbanis driven io disiont Islarvts m the event ol navai deeeter, devtoes far senc^ sigrate to aid, eitv^ and 

ntoet ifaly cjf saa-mmsiaTts to pravidina beet assistapiai to shjp-wr«ek iiactoB and fanedcre of sarvica boats attudried 
to tha shipd at cnticai momern 

The ted indicaias tis. famcarity with big dodcs sopsi^l to sadie tofafag ol toge-sizad shipa, vess« tossed by 
fares ot fast-fToving wtod and consaquantiy gdirig out ot oarmt Ito an swaged eiephant jtnstong^arft, islatos Inhabited 
by tnafas «( temates weanng nominal dothes or ramanrig serii-naicBd and freely nmng with eacb-odar ilto antotob 
iwsodfjamanany On ihe coasl-laid sireteWng from TanraliMi to Pandys Mathura (Madura^, there were lest-itouBBs 
itimi^ied wito falfat. brth. ctothes and Ibod tor the fadty at ^voyage mentiwTis espadety the ^ wreck 
vfatoB and to ihoee engaged m water spoils ^tgafO-tmlai Sea mardwts reportfag thamsdyos to the krig Erter 
vnyDge atoifl wHh costV prasants inctoing gems and cjdtbIs and receiving honouis and encouraging awanls from him in 
return to lhar notabio anierprise aTd eKptoits arxJ simito Qth»-toteresfing details about sea, mg.unya y^ ard morcBniita 
ac^rvrtiss are to t>e lourtd in the text abundamiy. 


Tfie wort has righOy been assessed by V.S, Agrawala as 
om of the foremosL litct^ry tests of the Gupt4 Age from the 
bistoricaJ and aillunil points of view. Although this leit is a 
summaiy of the Bnhatkathd of Guii^dtiyap it throws bghi on 
the culmrai conditions of the period lo whkh it belongs. The 
importajKe of ihe tert lies in the sense that il contains a 
mine of infoTmation aboui the knowledge of the Incbmis 
regarding $ea and mercantile activities during the Gupta 
Age. Amongst the 'pdrvff-jurij' (previous pjoneers) for 
bringing this text lo special light, mentioo may be imidc at 
this pl^ of Felix Lo^te (IW8) and subsequendy of V,S. 
Agrawala who had published a oiticat edition of this work 
along with historical notes and a commendable diseuMkm of 
the dale trf its authorship (Prithvi Prakashan. Varanasi, 


1974). Oiiite recently (1986), Ram Prakash Foddar has also 
poblisbcd a new edition of this text along with English trans¬ 
lation in Prnchya Bk^rtitv Series 2J,, Budhasvinlin^s Brhtit- 
kmkM-Shksomgraha, Tara Printing Works, Kamacid)a, 
Varanasi. 

The text speaks of 'a^sddesa-dkfpa-moMi' (XIX ISO), indi' 
caring brisk cultural contact of India with eighteen isjands. 
There is a similar reference to eighteen islands in the 
Raghuvamia of K^id^sn who records that in the course of his 
reniarkable "digvijaya, Raghu had fixed his victory stands in 
them (tisiddajudvfpa-ftikh^). in Vdyu Pur^^ also^ a 
reftrciicc has been made to eighteen islands fiis 
iddohi-samudwya dvip^p. Then the writer of the 
Frayaga-pjui^fi of Samudragupta, sandhivigrahika Hawna 
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speaks of SaiftihalnkMibhiicha - sarvadvip^i ~ visibhih Lc. 
'iJie dwellers of all islands indiiding Sri Lanka’. The refer¬ 
ences as fouitd in ibe R^ighuvamiu and Fraydgti - prasmU 
prove thai effecnive poliiical relaiion with eighteen ishmiis 
fs^fddodadi^Ipa} was an ancient ideal of *digvi}ayii'. In the 
above epigraphy wc read that the rulers of these islands had 
made a humble submission (dtnta-nivedana}^ entered into 
matrimonial alliance with him (konyopayma-dma} and 
made; an entreaty to circulate his imperious commands 
stamped with Gatuda seal in their respective territories 
fgarui - r^mdanka - - vi^aya - hhukh ^ idsam - 

ydehand^. The names of these islands arc detailed In the 
Aryd - mmju - Mmuin - kaJpa" towards which Dr. 
Agrawala has already drawn our attendoit. The induskin of 
the names of the islands of South-easE Asia only in the list 
should not be used as an argume nt to prove that I he western 
seaborne trade was on dedine.at this stage. The 
Bnhat-kdihd~$taka-SQmgraha ^aks of 'irisormidra" which 
includes Arabtao sea also (Ruimkum} besides Mah&dadhi 
(Bay of Bengal) and the Indian Ocean (Dakyina-payodhif. 

Kalidasa mentions these islands as &om 

where was brought clover flower to India. ^TiiJc introducing 
indumalT to the king of the Mahcndra mountain, Sunanda 
says, 'O priocessi jf you marry iJUa king, you vrill sport with 
him on the sea shore where the palm - leaf groves make a 
nistbng noise and you wdl have the drops of perspimnon 
removed by the breezes that bring forth with them the sweet 
seem of (he dovei flowejii from the other islands: 

The writer of the Haraha inscription of Maukhari 
i^navarma (M.E. &11-554 A.D.), while indicating brisk 
mercantile activities with these islands mentions that the 
Gaudas had left their connections with the dryland for all 
times and taken shelter into the waters of the sea; 
'trirva-e/tdyujir' mochita-sthala-bhuvo Gauddn Samudrd^- 
faydn\ This potnu out that the Gaudas of Bcnpl were 
e^niiaUy a sea faring people. D C, Sirar draws our atten^ 
tion to an ancient inscription of Malaya in which 
Budhagupta^ the Gauda has been mentioned as 
'mahdnd\ika’ i.e. the greol navigator (J,R,A.S. Bengal, 
1944). The tcRi Hnhat-kuiha-ihka-samgritka mentions at 
one place even the deadly great ocean motif with its fen?- 
cfotis makara monsters, grinding the passengers of the ihip 
(XV, 7S). 

Simuyatrika and Sirthavalia; 

The work contains valuable informatiofi about joint com¬ 
mercial venture by sear traders (Sdmaydtrikmf and ako their 
risky and aurduous expeditions. He is nientioncd as Samad- 
ravyovahari (chief mcichant trading by sea) in 

the xdku/iiaium of Kdliddsn where the king is ckpicted as 
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highly shocked at the sad end of Ohanamitra. the head of 
the sea-mcrchants in a naval disaster This 

suggests that ^dnhavdha mattered so much in society that 
even the highest ruling power w^ personally concerned with 
his personal weffare. In all the five limd-grants of Ban^ 
galadesha, which belong to the Gupta Age, Sdrthdvdha is 
invariably mentioned as an important member of the rcfn 
resentativc council which advised the Vtsayapatis (district 
officers) in matters of administration. 

Ship-wreck; 

Naval disaster (ftmivyasa/in} is ftequently mentioned in 
the text by different words. The eighteenth camo says at one 
place that Gmgdduim who was an ornament of the dty of 
Tamrahpti and was full of virtues had made a sea-voyage 
and become a victim of hujikane ipFahksnpsna^rdbriiahK 
as a restdt of which his ship was ftUI of water, like sky 
covered with clouds; 

tm: II 

R ^ WT: I 

'rrbR tl ” 

SimilaHy ship-wreck is frequently mentioTied as ‘nau-vya- 
fflfltf'. \ipama-vahana’ (XVIO, 630). 'vahana - bhr^^ia' 
(XVEII, 655), ‘bhintutpoia’ (XVlIl, 314. 656), polabhiitijana* 
(XVIIl, 655) 'po$a-vipaPi’ (XVUl, 654) etc The lest speaks 
of a merchant, known as Siddhdrdui who became a pour vic¬ 
tim of naval disaster. He started from Tamraliph ftom where 
his ship was carried away to Fandu-purL Several interesting 
words occur for ship-WTeefc such as Sdrthu-dhvatksa* \ah 
^mn^hhraniit , *bh(ftndpot^' in a glowing account of the 
tragedy: 

'TJ^^tfHsrNrFR Rig feifitRiiT ^ i( 

3=w Rrastinq mwfSTT ^ q^i 

fll It ” 

Emeri^iit steps and devices 

The resi speaks of emergent steps and devices which were 
adopted by ship-wreck merchants driven away to unfamiliar 
islands. Such immediate measures are tedinicaUy known in 
the test as bhinnapoia-vanika-v^a' I.e. customs and prac¬ 
tices of sea-traders involved in naval disaster. They gave 
nal of their ship-wreck and requirement of immediate aid by 
losing iofty banners fpr^urucchnta-i^tvaja) in the day and 
lighting fire on the sea^oasf in the night (ji alano-ivatvaigm 
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rStfM) to catdi Lbc attention of Samyaldkas perchance 
tiaveiling in other ships in the neighbouiing ^ea. Besitks, 
the text also speaks of \af^-dharfrm" i.e. tnoral dtiiy of 
other sea-itien:hants lo rise lo the occasion and discharge 
their proper role for their needful rescue from the serious 
catastrophe. The text also speaks of dangerous hnnicanccs 
and cyclones (vdtdlTf, resulting in serious disaster- 

^ II 

swfsq II ” 

PMttana and dronlmukha^ 


The text Speaks of patutna i.e. a sca-porE which was the 
centre of import and export. Besides, there was dmi^ukha 
which was viiaUy conriccted with river as well a^ sea-coast. 
The idpasdstra’s, while dehning/Murcuu observe that this was a 
melropolitan centre where ships were loaded and unloaded 
with comincTicial goods (paiatUyaAnun putianam} whereas 
drvmmukha was one which was cafuicirled with river as well 
as sea - route fnndydicdbh&cajl on accounL of its situation 
near the mouth of the river. The text frequently speaks of 
TamraJipri which was a dasstcal exantpk of dwmmiikha. 
While drawing distinction between a patima and a grdtna in 
Ihe Mdiavfkdgnimitram. Kalidasa observes that a gem was to 
be tested in pottana hut not in the village Ipaaone smi gfame 
rama-pank^d). This suggests that only a paiiitna was assessed 
as an appropriate place for the precise test of a gem. 

The text f Bnhm-kothd-^lt>ka-^am^iiha) speaks of 
Sanudasa who had spent his life in the Icadijig pasmms of the 
country and who was a great expert in testing the merit of a 
gem (raina-tdiiva-vid; XVII, 371}. While giving a glowing 
account of Pandyan Mathura {Madmi), the text says that 
its markets abounded in jewellery shops where stocks of 
pearls and corals of varied brilliance reminded the observers 
of ihe sea itself whose vast treasures were exposed when 
Agastya had emptied it by drinking its water in full: 


(XVJK, J15-J16) 


lUlidusa makes a sirruJar observation in the {Maghuvamia 
where he mentions that P^ndya kings had collecled best of 
pearls from that pan of the greal ocean where ihe river Tam- 
raparni happens to join it. It looked as if the ikh stocks of 
pearls were their accumulated glory: 


^ filTM W: II " 

(XVtll. 3^W) 


The river T^rapa|-nl b still well-tnowu for its pearly tre¬ 
asures. It b a very small stream, flowing past PaUamcotta 
and fails into the Gulf of Maimar. Because of its pearly trea¬ 
sures. this tiny river still enjoys a celebrated repute. 

Award far notable soccer; 

The text evinces that the kings used to encourage mer¬ 
chants for lea-voyage by personally receiving them and hon¬ 
ouring them by ikh awards for their distinctive success. Thb 
was to a large extent redprocal ^Iso because such sea mer¬ 
chants used to report themselves to the king concerned and 
make costly presents from the stock of their acquistrions in 
sea-voyage. ix. the chief nf 

the sea-metchants, as is dear from the land-grants of ibc 
Gupta Age as well as Kalid^^s ^akunlalam. mattered 
immensely in State pohtics also at v|i-kj|is levels, beginning 
from the stage of the district officers to the level of the pmviri- 
dal governors. cenlraL ministers and ultimately the kmghiiti- 
self.lt speaks of a potav^amja' (sea-merchant K who related to 
the king his new e xperiences he had in course of his arduous 
journey On the basis of what was seen by hiin alt along, he 
says that ^ is the womb of all miraculous treasures. He pre¬ 
sented to the king prcdnus gems and be was in return pto^- 
fusely rewarded. 

” ^ ?nrT frrato: I 

II 

^ ^RTIl 

(IV, 50) 

This reminds us of the practice of kings of Spam and Por¬ 
tugal, rendering financial assistance to thc.gn^i navigators 
like Columbus and Vascodagama who were honoured after 
their successful voyage and discoveries. At a different place 
in the text, Sanudksa, the sea-merchant reports to the king 
that the residents of Suvarna-bhumi honoured him in a spe¬ 
cial paviMon iinandapa) covered by a multi-colpured and pic¬ 
torial doth of China (ChIndnAuka) by performarice ol loeal 
dance along with instrumental music. (XVIIL 5S3). 

Strange experknee of practices and beliefs: 

On furlbeT enquiry about detaik, he relates that once his 
ship was cankd away by the hurricane ^h^-pom-mbha-swad)^ 
It was recklessly thrown upward and dcTwuward and got fully 
(ml of control of the pilots. The ship started behaving bke 
an enraged elephant (maiahgajah >, When the disastrous 
wind (iiipdm-vdta} hnaUy had subsided and the water level 
became noimaJ and tranquil. the merchants happened to see 
water animals of strange shapes fchitrn-kdrmfha pasydmo 
primno jaia - chdrinahj. In an island, they saw groups of 
male and female hgures who were totally naked and whcKrc 
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ear-lobes were pricked. They wcjrc in CDinmumcauon with 
each other by soimd only md cojoying freeJy like animals- 
Fuithcr, they saw somedioes flying $ea-scrpents which had 
wings of big size and were in the habit of lying hiddeTi in the 
deep waters of the great ocean for fear of their wings being 
stripped off^ 

» ap«T5l 

{XIX. 90-91) 

The text speaks of a male dressed like a woman. He was 
holding a skull in one hand and peacock^s feather in the 
other. He was wearing round hia neck a strange gariand 
Interwoven with gems emitting multi-coloured brilbanee of a 
rainbow* 

** sc^ir g^: i 

aTg^P^^PI^afRTTe^lfBS^ II 

(X!X. 103-103) 

Facilities for fo«-cign travelers 

The toil Speaks, here ai(d theft, about facilities extended 
to foreign travellers. One such facility was related to the 
removal of the language problem. For this^ there was 
arraagement of interpreters mentioned in it as 'dvihMru' t.e. 
a person knowing two or more Languages whose services 
could be utilized so that adequate communication between 
the newly arrived travellers and local people could be made 
possible. The head of a famOyis reported as bonouriug him 
and taking ihe help of a *dyhbh^a' (Innguage inteqireter} 
for understanding the conversation of a merchanl stranded 
an the coast in bis iiciglibourhood as a result of his ship hav¬ 
ing been carried away by hurricane. The traveUer, eager to 
commiuucaie his problems and circumstances became 
very-glad lo meet hkn in the same way as he would have 
been to come across his dear son-in-law after a long time. 

** gW%sT TI5 I 

fipr: ll ” 

(Vni, V. 350) 

When enquired about the sea-port (paiiami} he kaLted 
from, he mformed that he belonged to the P^dya country 
situated along the southern ocean. This countryp according 
to him, was a debghtful one, worthy of being visited by the 
needy and was the source of acquisitkm of treasure of 


*mahdpadmn^ which according to the contemporary texts 
Furdna, 75. 32 and Markandeya Furpm, cb- 6W+ 
VV. 5, 13 & 14) was represented by rich stocks ccunprising 
of variety of pearls (mukta), rubies (maukiika), corals 
Ipravala) and gems (ratna) capable of lasting for several gen¬ 
erations of the owner. He was received by the owner of the 
house and ^ven delictous food and comfortable couch for 
enjoying a sound sleep. 

^5Tts^ II 

tl ” 

(XVin, 351-352) 

In the morning when he walked a distance of two kroim, 
he came across an almf-house (sdirQ-mdnihpam} in a beautri 
ful campus where were grown plootam trees. It was equip¬ 
ped with needful fadliti^ of shaving 5ets» toilet, bath, cloih 
and food for foreign travellers. (Vaidfiikdn) who had assem¬ 
bled there. He found them well-shaved, nicely dressed and 
well honoured with delictous food etc. There was arrange¬ 
ment of beds for spending comfortable night. 

“ JIFTr 1 

(XVm, 355-356) 

The text also iiifoTiti$ that sueb "mira-mnndnpas* 
falms-paviUions) were to be found in our countiy every where 
on the sea-coast, in the dries and sometimes to forests also 
for the benefit of the merchants whose ships were driven 
away by strofig wind, 

“ ^ I 

^ II ” 

(XVIll, 362) 

Device for smooth landing 

The lest informs that a prince along with the chief 
S^ayatrika and some other sea-merchants belonging to his 
organisation landed on asea-coasi which was approached by 
a big and lofty flight of steps constantly cleaned by the 
sea-waves dashing against it. The word Sopdim* used by the 
author for it is really very thoughi-prcvoking. Since the 
descriptioii in the contexi refers to smooth landing on the 
sea-coast with its help, it can be laken in the sense of a dock. 
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The ics{ does noi describe iti consriment fei^Tirres, but we 
cars infer froim ihc word ViMlif and "accha' that tt would 
have been raised from the bottom of the well-levelled 
in pmxmity lo the top so as to connect the surface 
of the eosM for avoiding any probleiti or difOculty in landing. 

^r^TRTRTl^r^TT^ qM: || 

(XIX. ni) 

The impartiince of llre-biuals 

The text also speaks of small boats attached to the inain 
big ships^ The services of these smidj vessels were significant 
from BevemJ points of view. They proved useful in the event 
of naval dzs^er. When the main ship was involved in storm, 
attempt was made to carry the passengers and the merchan¬ 
dise to the Deighbouring sea<oast. Besides, when the mam 
ship found some difficulty in reaching the coast in the 
absence of a surtable dt)ck or arrairgemeiit for smooth land¬ 
ing* these small boats were sent to the 5 ea-coast$ to mfonu 
The local people of its arrival. The text speaks of a big ship 
which contained rich stocks and treasures of valuable and 
precious merchandise and which was lofty like the peak of 
Kailasa mountain, ft had to anchor away from the sea-coast 
under a simUar coiidiTiofi. The services of small boats 
attached to it wcie utilbed to inform the local people o# its 
arrival so that iheLr aid was available to carry the merchan¬ 
dise to the sea-coas~tr While giving its vivid descriptiofi, it 
informs that the residents of the area saw a rnw nf feo^ts 
approaching fast in the morning like a row of sea gulls swiftly 
floating on the top of the high breakers each one of them 
manned by two oais-men. 

“ I 

{XVm. 317-lS, 32l> 


Among olher interesting details found in the lejtt we may 
refer to Sanara-kridS (sport on the sea) (XfX, 24) 
Chaura-Sainya (band of thieves), tashara-soinya (band of 
pirntes) (XIX, I60-I61) and also customs of foreign people, 
and life in the paitanas^ 

Conclu^ely, we may observe cm the basis of the informa- 
tifln available in the text that the Gupta Age witnessed a 
highly prosperous stage of arduous mercantile eicpedilions 
and enterprises of the Indian people who had basically grown 
by this time as a highly developed mercantih; nation of intcr- 
natioDa! repute. Although the text is hji attempt to present a 
resume of the Bnhat^kaihd of Gunidhya. it is vitally con¬ 
nected with the real contemporary happenings tn the domain 
of sea-borne trade. This Nepali version of the Brihai-kaiM of 
GutiMiya written by Buddhasvanii. at times, becomes too 
origidaJ and quite tbffereoc from the Kashmiri versions 
(namely the Brihol-kulha^nunfiin of Ksemeinlra and 
KatMsarii'sagam of Somadeva) so that its very name 
BfAoi-kaiitd-iloka-samgnha (oompendium of big tale ver¬ 
ses) beoimcs a total misnomer. The test still needs a further 
Ibotougb probe for diuming precious information about the 
economic life of India in the classical period of our history, 

S.tt. RAO 

You have refeired to flajgwsts. How much earlier to the 
Gupta period could these flagposts be? In our excavations at 
ITwarka we came across a huge stone, spbciicai or truncated 
sphere in shape, with a central hole. This is found at the 
entrance to the port-city. I don’t know if there is any refer¬ 
ence to D^posts in the MahshftsFiuo^ Could this have served 
as a base for a flagpost or lamp-^i of light house? During 
day time a flag could be hoisted in the event of a storm. At 
ni^t it could serve as a post for a lamp, tn Kanheri there is an 
inscription on the hilt reading .^dg'irrar'a/oknnn. 

II.N. ROY 

Very valid points have been mtsed by Dr, Rao. I will try (o 
explore the refenenees about flag posts on shore or in the 
ship. Establishing a dhvaja (flag) was an ancient tradition. 
So far as the standard of the ship is concerned f will have to 
refer tq the texts. Burning fire at night was a symbol for a ship 
in distress (S.O.S,) and if there was any other ship in the 
neighbourhood it was supposed to go to the rescue of the ship 
in distress. 
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RECENT! ADVANCES IN MARINE ARCHAEOLCKiY 


Some Important Archival Sources on 

Sunken Ships 

RAGHU RAJ SINGH CHAUHAN 


the of the Poriugiasa mto irciafi v«aier« makes ihe iKginfitng of a new era in vkotid iwstory. Whweas they caned 

Ah^Asans ijrtng the leih Camay, ihsy wae not suxaseful agarst ifm 
LMflhend French in naval wars taigW ii ihe ness ggntury. It is because of these wateht actens diat the Indian Oceai 
* Werod todmr wlh huodrads of wrede, though a very tags number of ships were destroyed cR« to the taddat jaefs, 
hurncanes aid viduii tonpests. Some at ihe aichiwal' reposiiones in Irxia are to be expksad sertou^ tft wdo- to sA« 

^jitywnte we have been saachng tar, and wNch as ouned wth^Oia sunken ships. Ttm paper te a modest attartot 

in cns cfnection. 


INTRODUCTION: 

The oft-r^ated dkcnvery of sea-route to [ndia by ihe 
PDftaguese in 1498 will remain a landmark in world history, 
It was for Ihe first lime that Ihe world became lar]ger for 
many coiuilries. In the coming years, the Indian Ocean wit 
ne^d manifold maritime activities. However, Porniguesc 
being the pioneers dominated the sea throughout the I6th 
Century, and it was as early as 1501 that the king of Portugal 
styled himself a$ the Lord of Navigation of Ethopia. Arabia, 
Persia and India? In order to control the rich spice trade of 
India and the spread of Christianity, they crossed swords for 
more than hundred years with their A&o-AsLan enemies and 
triumphed. Entrap of the British, Dutch. French and other 
mantime powers m Indian waters was also resisted by them 
in Ae nest century. It is because of these violent dashes and 
actioQS that Indian Ocean is littered today with hundreds of 
wreckages-known and unknown. Also, there were other 
natural faciois like hidden reefs, hujTkancs and violent tem¬ 
pests that destroyed a number of vessels, Although these 
maritime engagements brought different races of many 
countries together and their descendants can still be scen set- 
Ued along several coasts, it is these silent sunken ships 
which, if explored scieniifically, will unft^ii the mysteries we 
have been searching for. Fortunately, there is no dearth of 
btfcirmation of these shipwrecks in the archival repositories 
of India as even a brief survey of a few relevant records 
housed at Goa Archives and National Archives of India 
fetched me an account of a good number of lost ships. 

RECORDS OF GOA ARCHIVES : 

The series 'Moncoes do Reino* kept in Goa Archives cov¬ 
ering a period from 1386-1914 provides useful informarion 
relevant for our purpose. In it. one finds letters, instructions, 
orders, charters, etc., received at Goa fiom Lisbon yearly! 
covering almost alt about Ponupuese sea-borne empire in 

•y 


Asia and Africa as well as their trade rivalries with the Arabs 
and European powers. Another important series beginning 
from 160 to 1808 in 24 volumes is ‘Assenios do Consclho da 
Fazenda . Since tnosi of its documents bear heading sum- 
ming up their contents, the information becomes easily 
^eable. Among other allied maners, this series contains 
invaluable material on ship-building and repairs, sea-traaic. 
sea-iDutcs, naval ware etc. Next in importance come 2450 
volumes of 'Alfandegas' (Customs) containiiig valuable data 
on the type of the vessel, port of origin, number of crew, 
period of voyage, tonnage capacity, cargo, etc. during the 
period begioning from 1550 to 19022. 

RECORDS OF NATIONAL ARCHIVES OF INDIA 
NEW DELHI : 

The records housed in National Archives of India, New 
Delhi, disclose that a Marine Department was inaugurated 
by the British in fndia on 2nd May, 1838, Earlier, ils affein 
were handled by the Home (Public) Departmenl. Until it 
was provincialised in May. 1843. the Marine Administration 
^ Bengal was^ in the hands of the Goveniinent of India. 
Though the British slancd trading in India during the period 
of Jehangir it was not before 1795 that they formed a Marine 
Board to cootiol its affairs. Till 1867. the Marine Branch 
remained attached to Home (Public) Department and there^ 
^er It was tramfened to Military Department.3 Therefore, 
besides referring tn records of Home (Public), Marine and 
Military Departments in National Archives of India, one has 
tn corisult earlier documents at the archival repositories of 

Bombay. Madras, Calcuiia. Karnataka and Gujarat in this 
regard, 

PORTLRlirESE WRECKAGES : 

Oldest ns the Portuguese were among European naval 
powers m Indian Ocean, it is appropriate to glance first at 
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their Iasi ships, tl was as eariy as i502^ that the Ponupjcse 
Commander Vicenl Sodre, who accoai|>a*njed 
VascO'Da-Gama’s fleet to India, sank 3 ihips beloDging to 
Coja Casern (Khwaja Kasioi) off CaJicut. It is interestlni to 
note that the treasure looted by him from these ships 
included an image of Mohemincd of solid gold and jewels, 
according to the wellknown historian, F.C, Danvers Con¬ 
sidering that the Muslims never worshipped images there is 
nothing more than ti> believe that the golden image was of 
another peison. However, we find the said commander sail¬ 
ing next year for the Red Sea as a pirate becaiLse at the coast 
of Cambay he again plundered and burnt 5 Arabian ships 
laden with rich cargoes. He halted only at Curia Muria 
islands where he was warned by the natives that the place of 
his anchorage was daugemus and prone to the high winds. 
Avaricious as he had turned out. be did not move like 3 of 
the Captains under him • and a sudden storm consumed him 
alongwith his iruasute and brother*. 

Another unluckly Portuguese was Mathias de Albuquer- 
que who came to India as Viceroy of Oon facing strong con¬ 
trary winds in January 15(10. IMiUe sailing for Portugal after 
completing his 6 years of Viocroyality at Goa, his flag ship 
Nossa SenhoTu da Guadalupe oootaJning the bulk of costly 
goods of his predecessor on board accidently, caught fire and 
was destroyed with entire cargos. 

There is yet another Portuguese ship namely 'Santo 
Amaro' that was lost in l(5l21, and it can be located in the bar 
of Mom bassa^. The tragedy struck I he Portuguese again two 
years later, when a total of 11 vessels sailed from Lisbon in 2 
fleets-one of the 3 ships under the command of Dom 
Antonio mello e Mcnezes, and the other of 3 galleons and 2 
Pinks commanded by Dora FiUipe Mascarenhas. One ship 
was forced back to Lisbon and vi'as lost at the mouth ctf 
Tagus, another was lost on the island of St. Helena, The aref 
ship and 2 galleons were lost off Mozambique and 1 of ihe 
Pinks wrecked on ihc coast of Arabia^, The ship Nossa 
Senhora da Milagres' which departed ftom Goa in 16H5 to 
Lisbon is also recorded us lost in the sea-watcr«. 

ftlien the Portuguese Viceroy Vasco Fernandez Cezas dc 
Menezes sent his southern fleet to punish the enemies on the 
Karnataka coast in 17U3, it humt a total of 72 vessels in ihe 
ports of Barcelor. Mangalore and Gocoma’. Interestingly, 
the same viceroy reports in the same year that many Por¬ 
tuguese vessels had wrecked near Bassein and DiulD Por¬ 
tuguese navy which suffered more when the Portuguese fort at 
Mombassu faced an attack of the Arabs in 1728. To repulse 
the Arab attack, the viceroy sent from Goa 2 frigates. 

I Pala, 1 Galia and 1 Galiota under the command of Luiz dc 
Mello e Sampaio with 1411 men on board. This expedition 
touched the coasts of Africa with debilitated strength having 
been destroyed by a violent tempcsi that wrecked the frigate 
Capitania Mossa Senbora de Ptnha da Franca with most of 
rhe men abroad. The pala ^Nossa Senhora da Assumpcao 
and the galia Nossa Senhora de Nazareth* wiihdrew to Goa 


dismated, and the frigate Nossa Senhora da Madre de Deus' 
as well as the galitoa ‘Nossa Senhora da Pen ha dc France* 

folio wc<f suitJ I. 

The unfortunate wreckage of the Portuguese ship 
'Marialva* which was lost in 1798. can be traced in the canal 
of Mosambique coast. Besides maiiy lives, a large amount of 
coins and other valuables were lost. Though the wreck took 
place at a tranquil spot in low waters, there was nothing 
more than some coins that were picked up«. 

There was yet another Portuguese frigate namely 'Real 
Fidellissima* that was lost with some Portuguese seamen in 
1802 while assistiag the British expeditioa to Egypi against 
Che indomitable Napolean near the island of Prim in ±c Red 
Sea. In the action snme British embarkaiions were also 
sunk. To compensate the Portuguese loss, the Brilish Cap- 
tain-Gcncral of Bengal Marques Wellesley sanctiontd a 
huge sum of 216.000 xcrafins to the PortLgucsc-*-J 

BRITISH WRECKAGES: 

Two noteworthy Brihsh ships that wrecked in Indian wat- 
eis are as follows: One ship 'Fatte Salam* commanded hy 
Captain Freeman, bound to Merguee, is reported to have 
sunk in 1761 near Ganjam in a violent wind. Though .RX) 
men aboard were saved no guns or goods could be sal¬ 
vaged !■*. 

Another ship 'Marquis of ftockingham* struck a little 
unknown rock along the coast of Coromandai in 1778 and 
the Court of Directors of British Company wrote tu the 
President in Council ai Fort. Si. George regarding this loss 
a.sking him to send a vessel there with a proper surveyor to 
locate the lock*^. 

It is on record that during 1497-1612, a total of 806 ships 
of various sires left Ponugal for India. Of them, % were lost 
in the seal7. This is the period when the British, Dulch and 
French had not entered the indian waters. Therefore, if we 
take into account the naval wars that the Portuguese had to 
wage against Europeans and Afro-Asians, the number of lost 
ships in Indian waters would be more ihait JOOO vessels. 

Lastly, I would like to plead with the authorities engaged 
in this wonderful work to expedite the salvage operations of 
known shjpwrecks. I am sure that the recem discovery of a 
large shipwreck about 300 years old in Goa waters will con¬ 
vince the Government of India to invest more Funds in this 
venture. 
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DISCUSSION 
S,R, RAO 

Wc know that a large number of Portuguese ships sank in 
Indian waters. Unfortunately even in the publication rner' 
Seculos no Mar published in Lisbon infonnation about tlie 
sites where the ships sank is lacking. If in ihc Archives of Lis* 
bon or elsewhere this infomnalioii giving bearing of the ship¬ 
wrecks is available It would be of Immense help in searching 
for ihc wrecks. The Naval Hydrogiap^ charts show 5hi[>* 
wrecks hut they may be recenl ones. A few days ago we disco¬ 
vered one wreck in Amee shoals of Goa. One more was found 
ficar Grandi lidand carltcr+ 

CHAUHAN 

National Archieves of India does give InTarmaLkui about 


British ships of a later period. The Portuguese ships used to 
come to get potable water in Aguada Bay, A ship accidently 
caught fire here. Ncaj- Boittbay Basscin was an important port 
of calL !t was on the silk route in ibe fet four i^enturks of the 
Christian era. Buddhism as a religiuu of propaption unlike 
Hinduism which is a cult and was confined to India till the 
fifth century. The silk route was the first land/$ca muie for 
migration and exchange of ideaas. In the Qiola time, spe¬ 
cially in the reij^ of Raja Raja Cholap Hinduism spread cash 
wards due to brisk maritime activity with South east Asia. 

gangaDharam 

Dr. Chauhan's inforaiatkm regarding important archival 
work is useful, fn mcist areas where an archival study needs to 
be undertaken It must be done by local people- Secondly 
antique maps are useful. My experience with the National 
Archives was good. Survey of India and Naval Hydrographk 
office would also have maps. Bui they donH know where they 
are. It is upto the Nationkl Archives to hunt them down. It 
would be major task for the archives to get them and pre- 
serve. 

CBAUMAN 

In reply to Dr* Ran^s query 1 most say this work is being 
done by the archives in Goa or captain of ports office should 
have the old maps but we don't colled them, 

S.R. RAO 

We employed someone to read the old Emtiiguesc records 
at the aichrvK for an honoianim but he could not read it. All 
that we got is only tb technical terms used in poriugiiesc 
mariiK records of IBth cefitury* 

gliilleme 

A small pfccc of informaliofi I would tike to share is that we 
are going to give some of the documents of the French 
archives relating to ihe French presence in India. This will be 
on loan basis and may be trhnsferred to India in the next two 
years- 

S.R* RAO 

I am thankful to Dr, Guilleme for the information«I know 
that the French Marine Records would be of immense value 
to Marine Archaeology Unit as several FreiKh ships sank on 
the east coast. 



RECENT ADVANCES IN MARINE ARCHAEOLOGV 


Kuntasi: A Haraf^ian port-settlement on the 

Western Coast 

M.K. DHAVALIKAR 


ITb finoenl art KuntosE fDt. kxsted about 3 km frofu ttw viage was tomwiy wrongly idanSl6ed 

as Locflly known as B|al-no-Tmbo 1 ia sqresad ovar an ms of abxrt 2 heETtares and has 6 tn Ihck cultiri debris, 

■nie excavaticin rawsatecl a large slmcture couptox. enclosed -Mtwi a doutria formcattcin having b watch towor k\ ftie 
sCAittvwestem ooma, si bdH ot stone njbWa set m mucf nnascnry. It can be ascflbed la Ihe PoufShkTg phase of ihe 
Saurashira Harappan daiabfe to G.220Ckt^ a.C but H ec^rtmijed to be auing ihe Lata HM^ 3 pan penod 

tC.1800-tB00 B.C,). TbefS was habitatior oulsKla the tortifted area atro. 

Tt» structute conpieK on ttre wffift consists otf lafga chambers ^aboyt 7 « 4m? M)ntahing storage faciitiBs such as b*ra. 
JOT, Rite, and sios bdtt nf mud bricks as also patterv klJns end lUfiaces. "^bwe wore no hwth3 or wei made Ifoofs, 
not aven ash and chOToel which are indcallvB of tvnan occupation. This are^s itier^tore appeare to mak 1J» work^xto 
wheisos toe structures In the nortoffn b»1 of the cAadei were prcbsbty used as ta&i^nces A large structure n 
be^wwi these two win^. but farming pori of the workshop, probObly the residence of chief, if the disccrverv of 
a squarish faience seal is any indlcaltorir Besides, ihe enlrv to ihe workshop was provIdBd ihrough the leading 

trofn trite ^ructure. 

THot were structoies In Ihe south ateo bul they hM been oongiderebiy destrayad by toe Late Harappan Dccupellon. 
T?K3sa In the eesJ. w« be exposed next season, ft spears thai Iraida ifie cljadei. there were struck^ on aP tour sides 
iBssmbiJng lha cshafuhsaa plan of tog latter day Buddhist viwa. Outede Ihe crtatel. itv hObit^fan was very fiimsy. 

The HOTpv^an setttefnerxl al Kynt^ tous cofifbrrris to those fa Kutch which hav® a citacfa taut no lower town worth 
the name. These catadste very much reserobte the Brkish taciciries in India of l7to c^ntory. The Brnteh to India Srsi 
10 trade etto biJtt factonea {Q.g. af SOTtJ wfitto contained storage areas ^ reskterM^a of the ladOT. They purch^sd 
rfaished ^rods from toe local people The Harappans came to Saurashira tor Hade; acqubEd raw irat^iate sus^i ss 
camelian and shell, rrmjfactored finished goocte nade the citadd. and exported toem to Wtesi Asia The Lowet Town was 
notofag Ixrt thg shanties of the local poo^ who were in the sarvce of the Harapparts. The H^r^apats - the chlafe axl 
Ihe artisans wfio caw iMth them - ived Inside the diadel Thte mofcafriie rwodd explans the htarappan Qcci 4 iafion of 
Saurad^ 






RECENT ADVANCES IN MARINE ARCHAEOLOGY 


Rare Evidences on Maritime Trade on the 
Bengai Coast of india 

I.K, SARMA 


The last before ihe arcliaeokigists is to sjUI through diffc- 
Titm 50un:es m order to undemaod and evEluate India's 
anaent history and culTure. The branch of Martnz Archaeol¬ 
ogy^ Lhciugh in a nascent stage, has opened up new areas of 
study on the overseas trade and culttiral interaetjons. In an 
earlier paper of m}ne^ [ have taken stock of certain epig- 
raphicaL nmnismatic and gylplic evidences on the maritime 
trade of the South-east Coast of India during the early cen¬ 
turies A.D. 

A momentous discovery was recently made by Prof. B-N- 
Mukhcqec when he lecopised. lor the Cm Umc, nimiercKus 
Kharc^htl inscriptions on pots,'plaques and seals earlier 
found from the excavations at Chandraketugaih, ami neartiy 
plates, Bangarh and Hadipur etc. in the Dbilrid of 24-Par- 
ganas North and Tamraliptj Museum at Tanduk, Prof. 
Mukhcr^ec deciphered the Jegends quite satisfactorily and 
held that 'in early centuries of the Christian era a cerlaiii 
community or several commanitics migrated from the zone 
of Kh&roshti and North-western Prakrit to one or more than 
one area in the territory of lower west Bengal.^" Neariy SO 
inscribed records are now available and being studied.^ 
Again in his letters of llth and 29th, May, 19%, Prof. 
Mukherjee reported the ftnd of Kliaroshii-Brahim inscrip¬ 
tions in Thailand and Bali. This shows that traders went 
from lower Bengal Coast lo these sealockcd lands. Here I 
would confine my observations to the seafe rediscovered by 
B,N. Mukheijee*. 

11J AND l2>t terracotta SEALS FROM BANGARli 
AND CHANDRAKKTLGARH fPls. 5*61 

The first one is Irom Bangarh now in the Avutosh 
Museum of Indian Art. Calcutta (Acc. no. 1055). The seal 
impression having a diameter of 4.1 cm displays grain ISL^tiing 
out of a vessel Hanked by conch and a taurine symbol. The 
inscription is in mixed script labelled as "kharoshli-Brihmr’ 
and clearly reads "SasyGdidhria Sdrn^. meaning a vessel con- 
laimng com This ves&} is a bowbahuped sailing boat full 
with cam and the bow's at both endv arc decorated with 
Makara^mukhiL^ (21- The second one is also a terracotta cir- 
culiir scaJ (no. CKG-183) from Chandrakciugurh in the col- 
lection of the Oireciotaic of Aiehaeology, Ciuvemmeni ol 
West yengai. It is 5.2 cm. in diameter and portrays a ma^ed 


ship, with a flying banner,, an ear of com and tauruie sym¬ 
bol- The legend along ihc margin outside, left to right in 
KharoshtT-Braluni script reads as ^^Jidhatra dham Jti^airasQ 
Tridhesa Jdtrs'" sanskxitized Jitadutra dhw^a - y^i^da^yjr 
mdesa ydtrd meaning the )oumey or voyage in three chrec- 
tions by one Yasodu who has earned wealth in the form of 
food (selling food). This seal belonged to a trader in grain. 
The device has a portrayal of a sea-going vesseL a three - 
masted ship with a flying ba^nner, flanked by a taurine sym¬ 
bol and com. 

SEAL: {31 FROM CtlANDRAKETL-GAKH {PI. 7J 

This seal w^ found in Chandraketugarh- Ti was a single 
mast ship and beani a Khaioshfl-Br^hmi Inscription in two 
lines. It can read as (L.l) Tfinfadajam hovajinana trapya 
(L-2) ^asa. The second line k placed above the first line due 
to lack of space below the first line. The first line is lo be 
read from left to right rince its first letter {in} k in'Brahml. 
The second Ime is tb be read from right, since its Isi leUer 
fga} is in KharoshlT. The legend may be translated as "'of 
irapyaka belonging to the wealth earning Tasvadaju family'\ 
Trapyaka was a type of ship mentioned also in the Pfripfm 
and the Anganjjd 

The above vessel types as well as the flanking symbols 
recall the Satavahana ships on the coinage of Gautamlputra 
Yajna Sri Satakarni^ Such scu-going vessels also find a place 
among the cave paintings at Ajantu\ (Cave nos 2, 17 - Sim- 
hajavadanu; Cave no.l - Januka Jmakaf. 

The sea port towns of importance on the Bengal coast 
starting upwards of Ptolemy's MaisoHa (Masulipatnam) and 
Kiihngar (Kalingapatnam), were Kainnpdra (Konark) 
Dosaiene (Ohauli), and Gau^c meant for Tamiuk he. 
ancient Tamralipli. The last mentioned as Kanthi were 
estuarine ports on the lower Bengal ooasl.^ MahdaidiUsa 
tells us that ships from Tamralipd and Polura (Gopalptir, 
Orissa), called at Sada, anchortug enraute at Gumpa. Tam- 
luk'^ was in fact a large terminal port of sailing merchant 
ships bound far Malaya archipelago, Bunna. Cambodia. 
Indonesia, Sumatra. Borneo and China According to 
Muhdva^^a (XIX.6 and XIX 11-12) Asoka came to despatch 
the Bodhhnkjiha (sapling) to Simhalu In a highly religious 
manner. He descended into the water upto neck and set the 






RARE EVlDENCE^i OEV MARITIME TRADE ON THE BENGAL COAST OF INDIA 


Bodhi Tfee on the ^load with fuldcd hands im the 
shore. This shows that the Port of Titniralipu was near an 
miet of the sea. The V^i/ricrjcr lexis and Idiakas inform us thal 
merchants fiorti Sahajati, Kau^mbi, Varanasi^ PataJipiitra 
and Gompa brought their goods to Tamialipti for trade with 
South-east Asia. We know of a Master manner named Bud^ 
dhagupta^ a native of Hnkiamritiikn mn/zaF/harrr'^fRangamati 
in di$L. Mmshidabad), going to Malay Pemnsula in 5th cen¬ 
tury A.D. It appears that Kharoshti script-using tradesmen 
settled in lower Gangetic valley of Beng^ in good numbers 
for a langer periext^ mixed up with the Brahmi-iising local 
merchants who w^ere Buddhists [Ou^ and dovelO|?ed a mi^ra. 
“KJiiiroshij'BiahmF' writing and North-western Ftakrilie 
expressions'^^ Atghara and Deiilpota in Distnet 24-Para- 
ganas have yielded certain reliable A replica of a 

sea-going vessel^ sin^c-masi type wiih eye-socket symbol 
engraved thereon indicates an early trade contaci with 
Egypt.^*^ 

Some more evidences may be taken note of here. Accord¬ 
ing to Mah^amsa king Duttbagamani {circa. 101-77 B.C.) 
of ^rHanka celebrated with pomp the laying of great smpa. 
Many monks and kings from foreign lands reached Ceyton 
and one Mabadeva from Pailava-hko^Q with a large 
number of monks^ and one V^namaha-Dbarnimarakshjta 
from Aiasanda (Alexandaria) reached Srilanka. S.Levi 
sssocinled 'Pallavas^ with PahLivas^ i.e, Parthians and 
according to Geiger^ Paim-a is a pci^iau name, the Sanskrit 
Fatlnva or Pahta^a-Hhoggam means a feudal domain or 
landed estate. This land is regarded as (he present day Pal- 
nddu (FaHavamdtij, in Guutur-Prakasam distnets of Andhra 
wherefrom early Pallavas of the Pre-Simha Vishnu line (of 
copper plate charters), have been ruling soon afier the 
Ikshvakus of Vijayapuii. It is very likely that these Pahlavai^ 
and monks from North-west tracked down right upio 
^rilanka during the early centuries B.C. and A.D. loniching 
the BiiddliisL epicenters of Vaisali, Sravasti, Rajagriha. 
Nalanda, Samath, Tamralipti down to coastal Orissa and 
Andhrade^. In fact Dhanyakaiaku {Amarnvatip Guntur) 
was an emporium of tradt: on the South-east coast and of eariy 
Buddhism nghi from Maury an times^^. Sriparvaia VijayapuTl 
(Nagaijunakonda) was a centre of Mahayana Buddhism dur¬ 
ing 3rd-4th centuries A.D. and had close religious as well as 
commercial contacts, both inland and fivcRicas. wiih the 
Gandhara country at one end to Sri Lanka, Sciuth-east Asia 
and farther South China^^ on ihe other. 

In this context, I would like to discuss before this augiLSt 
gathering, u unique find from Peddavegi, the andent Ven- 
gipura excavated recently**. In period LA, dated to 4th cen¬ 
tury AD, a ComeliaTi intaglio (an oval - shaped iransparcni 
locket), was found. It contained a depiction of a youthful 
female fPL, 8) in nhhofi^a recalling the Ainpac or Ampa the 
famous city godded qf Pmhknkiatf (Gandhara). The tur- 
retted crown, stitched silken lower-garment, the voluptuous 
stunce with sinking KcHcmstic features can be regarded as a 


sAjle object of North-west origin. The deity of fartunc% 
Tvche, depicted on the Imperial Parthian Coins (datable 
A.D. to 223 A.D.is well comparable to this find. 
\^1iat is more interesting is such an intaglio of Carnclian was 
reptJrted from the excavations at Jeiavana monastery (3rd 
century A.D.) in Anuradhapura^^, jri Lanka. Et appears 
then that the tradition of worship and depiction of protec¬ 
tress of the city or monastery fDargd or in a seaL 

came from the Oaiidhara region to Feddavegi and ^ri Lanka 
as well. 

Sdtmkdymahi i.e. the country of the ^alankayanas 
was first mentioned by P^ni in 6th ceniury^* B.C. 
It IS quite probable that some members of this gana migrated 
from their North-west homelands to the lower Ganga valley 
during 2fid'3rd century A. P. as we corae to know of a ^an- 
kuyana minister iamdiya), named Bhuiila*^ stationed at 
Kausamth. Further a day sealing witli the legend Sa/nn- 
kdynnasa in 2ttd century A>D. chnracten» was discovered at 
Adam (Taluk ECuhi, Dt. Nagpur) in the heart of Vidarbha 
region which conclusiveiv proves that Salankayanas were in 
powerful position and in touch with the rulers of Vidarbha 
region. However^ Salakenois find mention by Ptolemy (14(1 
A.D.J as rulers of the country north of Maisolia^ on the 
south-east coast. Vchgrpura their capital was Ptolemy’s "Be- 
nagouranV The Pe7i;7/ju Afnrir Erythra^i clearly points out 
that mariners of the Roman empire visited Scythia during 
the Parthian mk. It is clear therefore that the ruling family 
of ^laiikayanas\ like Pallavas, migrated from North -West 
during ihe early historical periods. 

Eti ptrnani, it. may be seen that the coast of Bengal was 
humming with trade and culture contacts and interluiked 
with the andent land route as well starting from Nonlrwest 
reaching the plains of Ganga. The long S{>ntb-ea£t coast with 
convenient anchorage has not only been a tlausmitter of 
brisk overseas trade but of religions too, specially Buddhism. 
(Zertaid art objects like unitjne Camelian Intaglio from Ven- 
^pura and AnuradhapuTum are clear indicallojis of transmis¬ 
sion of religious thought. 
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RECENT advances IN MARINE ARCHAEOLOGY 


A Wreck of Likely Etruscan Origin off the 
Mediterranean Island of Giglio (C.600 B.C.) 

MENSUN BOUND 


Ffom to ISW UfMvMty WAHE conducted excavations on a wrock of possaHe Eiruscan origin which can he dated on 
the avtdence iDe potlerv to d.600 B.C. Tlte remasns cut th£r ve^sen wera SJEusfad Jn ot water the base df a reef in 
Campese Bay, Island of Giglio. Nortfi It^. Tha vassal conloined pemsed pottery of Corinthian, feconian. Sarrflan and Elruscan 
manutaclure. The ampriorae carne frorn EtriKie, Samcks and Eaal Greece and contansd pitch, olive$, olt and w™. The metal 
node ODTtsi&tod 0I helmets, arrowheads, idote, rnet^ ingots and lumps of The wooden finds included pieces of 

hjmiTure. imtsical pfpes, a pair of callpera. a carved l^d, and a witting laDiet. iwryy objects, a silver jug and piecra of uncut 
amber wens also recovflfedL The hull ll^ was ot sawn construction Tha Gigkj sJip la the most important wreck to he fourid 
from the Arohaic phesa of Mediterranean history. 


|Plales9-lI) 

In AugusL a Bnrisb diver called Reg Valiinfinc, di^ 
covered a wreck in 45-50 metres of water, al iKe base of a reef 
in -L-arnpese Bay on the noith-WdSl side ol thi: island of Giglio 
in the Tuscan archipelago off North Italy. The vessel oon- 
tained a mixture of utilitarian and luxury goods, the latter of 
which included Greek painted portery. 

Twenty years faier, in 1981 fhe word of the discovery reached 
archaeologists at OxfoTd University, who^ in collaibqnilioii 
with the Superintendent^’ of .Archaeology for Tuscany, pul 
tugcLhcr a team to go to Giglio to try to relocate the wreck 

After some day^ ol seanzhing, the wreck was found under 
the sand in the interphase zone between the rock of the reef 
and the soft sand of the seabed. There followed a survey of 
the site in which jl was established that ihc wreck dated toc- 
bOO BC^ making it the oldest wreck of post-Bronze Age 
antiquity. 

Work on ihe site ended in 1^. At the height of the exca- 
vaiion^ seasons were lasting over 3 months with teams that 
numbered up to 120. Money for the project came from a vari¬ 
ety of individual sponsors, comapnies, learned societies and 
the University of Oxford. 

The fine wares from the site consisted of so-called Ionian 
bowls, Samian lekylhoi, crater and omochoai from Corinlb, 
aryballur, bowls and mugs Irotn Sparta, and hucchero kanlh- 
aroi and arybalJai from Etruria. The aiyhalbi were particu 
tarly interesting and were in a range of sizes and painted styles 
that caLcmd fur cvety purse and artistic taste. Motifs on the 
aryballoi included Ufiimals. florals^ gorguns, sphinxes and 
combating warriors. The oinochoai were painted with rows 
at animals; one of the craters sported a register of padded 
dancers. 

The amphoTHe were mainly from Etnirra hut a small 
number were from East Greece and Samtjs, and one was of 
Phoenictan-Pimk origin. The Etru^n amphurae contained 
olives and pilch + and also^ wc suspect, wine. The small 
Samian jars most likely contained olive nil. 

The met Ills on the wreck consisted of kad ingots, copper 
bun ingols, lead fishing weights^ bronze weapimary, iron hai? 
and copper nuggets that ranged from ^ai the size of a pea lo 


that of a tangerine. The barx and nuggets we believe 
functioned ai currency. There were also a small number of 
imn tools, which, like the bai^ (or spirsj survived only as 
void-concretions. 

The wcaponary induded 3! socketed arrowheads^ each 
with a single spur, or barb, on one side. The most spectacular 
item of weaponary, however, was a Corinthian helmet, 
beaten from a Silngle sheet of bronze and dccxiratcd with boars 
on the kheeks anti open-mouthed, fofked-ttmgucd snakes 
across the brows. This was clearly a prestige possession as 
well as a functional piece of defensive eqnipmeiiL Unfortu- 
nntely it was found soon after ihe wreck was first discovered, 
and. as a result, was illegally taken out of the country to Ger¬ 
many where it is today in a private collection. 

Other findv include uncut amber, a silver olpe, Greek 
lamps, astragals, ivory ^d tex-wood auloi, and a variety of 
carved wooden artefacts, the most impurtunt of which was the 
remains of u decorated couch leg. a beautifully carved. 
boX“WocHJ lid with ivory studs, and a pair of calipers which 
presumably plunged to the xhip'^ eaipenicr. The partial, 
faded remains of inscriptions on the heads prove that they 
were of Greek manufacture. 

During the summer of 19K5. pari Of the ship^s keel and 
some assesciated planking were recovered. The keel was with¬ 
out a keelson, shoe or wales, nor, in the short length surviv¬ 
ing, was there any cridence to show that there had been floor¬ 
ing, The garimards were seated in diagonal rabbets along the 
arrises, and then fastened with treenails and Lacing. What lit¬ 
tle remained of the lower plunking showed that ibey had also 
been fitted edge to edge and ihen laced. 

To lace ihe sirakcs^ small triangiilar noLches were cut Inin 
the w tmd fpinus sytvrsfiis L,) on opposite sides of The seam. 
Holes were Then drilled diagonally down through the notches 
to emerge on the [.iiitboRrd side of ihc scam. The lacing was 
threaded through the iwo holes, which were then plugged 
with small dowels of appmit. ID mm diameter. The scams and 
planking were caulked with pine pilch. 14 different species of 
wood have so far been identified on the Giglio ship, but nut 
all of these can be sfiown tu bnve come from the vessel's struc¬ 
ture. 


43 






MENSUN BOUND 


The imponaiicc of the Giglio ship b its early date, ihc evi¬ 
dence it provides for ship constniction durfog the Archaic 
period, and the pnedous insights it givc5$ on the Heltcnisation 
of Etruria. 


DISCUSSION 

DEVENDRA 

What was the b^g joet^ic object you found when you first 
used the metal detector? 

MENSttN BOUND 

The metal object was an iron concretion. It has not yet been 
fully investigated, but we think it was the sfup^s tool bag. It 
was very large and was adhering to the sick of a boulder that 
was in the middle of the site. We separated it hora the bouh 
dcr using a car jack and then raised it to the surface with a lift¬ 
ing-bag. 


The reason we thought it wa$ a tool bag was because of its 
shape and size, and because when it was raised we fouad, 
directly undcrtieaih^ a set of carpenter's calipers. At first we 
did not know what it was. Back at the ijeMk|uai1eis building 
they were taken into the conservation lab where we all 
gathered around to have a look. We were all perplexed (for 
after all nothing like this had ever been found before) theo 
one of the team looked up and saw a set of calipers that had 
been left further down the table by one of the draughtsmen. It 
was he who spotted the likeness. Ln feet the heads of our rnod- 
cm calipers and those we had just excavated were almost 
identical^ except that the modem ones were made of stainless 
steel. 

Several scholars have since seen Ihem, and, because of 
their intricate, sophisticated nature, tlieir fir^t reactiou was 
always that they must be contaminated frocn more recent 
times. This, however, is impossible; first because irf the dosed 
context from which they came, and second^ because under 
oMique light one can see the remains of an inscription in 
Archaic Greek script. 
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Un Relitto a Punta Lazzaretto, Isola Del Giglio: 
Considerazioni Preliminari (A Wreck at 
Punta Lazzaretto, Island of Giglio: 
Preliminary Considerations) 

MENSUN BOUND 


From hp Oxtord Urbvpr^tty rnsn^ conducted eM?avatKin& cm a wreck of posaiiie etrusoo ongkr whlcD can be 
elated Ob the evidence dt the potteiy !□ C.600 B.C. Tbe remains of the vassal wa» sihjeted in 50m of weier at the bme 
of B reef in caipese bay. istaod off Nwifi Itedy The vessel cobtamed pa^Tted pottery □( Conrlhian, LoooriianL Samian 
and Bruscan mgfiutdcture. The amphoree esne from' Efujia, Samos and east Gfeeoa and oontainid Pitch, Dhioe. oi and 
we. The rneta^ fmds consisted of haimsls, amcnh^uade. tools, metal mgofs and kimps of copper The vycoden tkxte tidiided 
pieces of Inlaid tumitufe, muskMl pfies, a par of cafapar$. a cawJ Bd^ and a wrttifiQ labliet. Ivory objects, a sUver |ug and 
pieces of mojt were atso recovei^. The hiJ its^ was of sewn construedan The gigia shp He the moat importanf 

vweek tti be found trem the archaic phase of irieciterTanesn-hiistcvy. 


DEL GIGUO^ ITAIiA: CONSIDERAZIOI PRELIMINARI 
(Pis. i2-nrig. i-5( 

Durante i mesi di giugdo e higlio del 1986^ rUorversit^ dti 
Oxford Mare sottP la dirt^zione delki scrivciiU: t stata impeg- 
□ala neU'esame di imreiittq coD anfore grcco^italidie a F^ta 
Laoaretto sul bto di levante deH'Isoh del Giglio, poco a 
nord di Giglio PotIq. U luogo fu mosf^tD per ia pdma volta 
a Oxford da un subacqiieo fkircfitino Mario CalassOp ad 
1985* oieatre Fequipc era bnpegnala ndlo scavo del relitto 
aicaieo neUa baia di Campesic aU'altro lato deH'isola 
llluogo era coposciuto daJ sontiuozzatori da circa 
trent'aitiil, amnonostoiiie fosse stalo ben esplcFiato 
rima nevano profonde saodie disabbia che speravaino poles- 
$em contetiere infbrmajioiii iitili a ricostmire uaa cretUbile 
planLmetria dclbnave. 

Da lU! certo lato i risultati sono stafi scoraggianti, pcfcb^i 
dande^iini td i cercatori di souvenir avevaop, ocl cocso de^i 
anoi* rastrellato il luogo in modo tale dte, sebbeue si sia 
rinKK$sa itna grande qiiantita si sabbb con la sorbona., oon 
abbiamo trovaio il genere di informazioni che speravaino, 
Ocrano grandi quarttita di coed, ma quasi tuTti i framnienti 
di valonc diaguostico erano stati asportali- 
Nondimeno, il lipo di lavoro fatto a Lazzaretto h stalo 
utile: siiaino perdendo la battaglia contro t clandestiDi ed t 
importante aver salvalo cid che era in nostro polere del pat- 
rimonio sommerso- (Tt atioora untrag^ numero di luoghi di 
naufragio come Lazzaretto in tntto U Metfaterraneo che noti 
pub essere igjiorato* Ogni cosa che pud essene tecuperata da 
essi e inserita come documentazioiic permanente ncUe 
pubb^icazioni arcbcologicbe e un servizio per il sapere. 

Abbianao spw una eousidenevo le somma di denaro per i& 
relitto di Lacartito, ma guardando indietro posso vedcre 


che Ip stesso risultaio poteva essere oonseguitP praticutiKoie 
senza spese, con pd piccolo gntppo di circa otto persooc coo 
il solo equipiggiameotP di un gommooe c di un compressore: 
per pic^b gruppi dl subacqiid autorizzati, aHe dipendenze di 
otP proHcuo cbe pud essere ^tto in posti i^ili a Lazzaretto 
e che non oostcrebbe pin di un^immersione difine scttitiiana. 

C^pHini dhoooci notondi cd altri rcpcrti provementj dal 
rebtio di Lazzaretto ci aiutano tutavia a datadc Taffoo- 
damento aJ □ sec. a.C, 

Cio cbe caratterizza questo $ito t la rimarchevole varieta 
dei reperti. dei ^ammenti cbe sorto stab i^ruperali 

era dello tipo diargilk. Alctmi pszh sembravano 

appena fabbricad, aJtri eraoo oonsunti e sbeccati come se fos- 
sero stall usaii moke volte. 

D reUtto di Lazzaretto appartiene ai perkxlo in cui 1e 
anfore venjvaiiP prodotte in gruudi quantita per le maggioii 
conrcnli commeindBb. Cost qtiando esaminiamo Ic Anfore 
proveniend da altri relitti greoo-italid couosduti, di soiito 
tfovLamo che nel raggio del gruppo del relitto L'argULa ib di un 
tipo mobo omogcnco. La grande diversita della quAbtl di 
argdla nel relitto di Lazzaittto sembra indicare, quindi* un 
frequente riddaggio di anfore; il cbe d porta a coodudere 
che la nave non em adibtia al trasporto su una debe rotte 
maggiDri, ma che invece svolgeva uiuiervido di imfBoo locale 
costicrro, 

Altri ^ti greco-itolid nob uctll-sola del Oiglio £i possono 
trovare a Eunta del Mono, le Scok ed a Galbnara. sempre 
pressQ Ejamretto: mtii questi fondali soro stati esten- 
sivamente sacdieggiatj. 

Durante il periodo delk operaaooi a Lasnretto siamo 
stall condotti a visitare^ appuuto^ La localita Le Scole da som- 
mosatori austriad in vacanza. Abbiamo trovato che qutsta 
area em ricca di anfore grt^co-italidie datatc fra fine IV tnizi 
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A WRECK AT PUNTA LAZZARETTO, ISLAND OF GfCLIO 
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Rg. 3 Tradng of the angrswed design^ the Qgto hd™t. 



fig. 4 Wooden Caipete Irom the Gigla Ship. 
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A WRtCK AT PUNTA LiVZZiVPJZlTO, ISLAND OF GIGLIO 


[[| s.C- {pnmii djtrlla. produziunc greco-italicaj. 
Queste prime anfore sono canine rizzate da un c^rpupiu 
corto t piu largo, una base concava, uoa iinboccatura svasata 
cd una ben dcfinila lincc Drizzontaic ncl punLO in cui il coUo 
e piu streto, Ouesto relilto di Le Scale non de ve cisere con- 
perd coL piii conosciuto relilto L'^mtcnente anfoie cilin- 
diTchc ^'Operto negli anni dal '50 al *fi0 c rapinato qu3SA 
Lnunedia tame Die (vedt: Readini P., 1982, Archc^ihsvt Sub- 
aquen, in BolJcmiiO d'Ane, isixppl. 4^ 50-51). 

Mentre siavamo concentrando la parte piincipale del nos¬ 
tro gnjppo operativo sul relitto greco-italico di Lazzareito, 
un piccolo diii^tacni'mciito ricercava negli altri fondali della 
Baia di Campese un relino nnvcnuio ncirontiaj lontano 1970 
da kui piccolo sotiomarino biposio: a quel tempo Impicgato 
nclla zona in nn lavoro per aErqucdollo, 

Abbiamo avuto succesKi nel rilrovainciito del relitlo grazie 
ad liiia telecamera subacquea^ ma, a caasa della poca vis- 
[hilita e deirimpossibilit^ di Tcgistraie le immagini appaise 
sut vidcD„ non e slata possibile luia csatia identiricazioiie del 
reperto. 

Essendo giunta CanTpesc da Momeetisito, dove etavanw 
stall ad ispezioRare un relitto romano. disponevamo della 
nave *Coriaro Neroi^ adibk nostra «nave di ricercai*. A 
bordo avevamo un R.Q.V. (vcicolo telecomandato) che por- 
tava delle telecamere. Con qnesio sLstema speravamo di riiis- 
dre a nlocalizzarc il relitto in alto fondale cd ottenere no 
film da po^er usare per studio. 11 ntaJtempo ha complicato 
questa parte del progiuuima. ma neU'ultiiiK} pomeriggio il 
mare abbonocd5 di quel tanto da permetterd di calare il iios- 
iro R.O;V. Menlrc esso si tnuoveva appena al disopra del 
fondo murino ad 80 m di profondilit^ improwisameote una 
larga forma arrotondata apparve dietn;i i due telcschenni sul 
«Cai^TO Nerox^. Dapprima supponemmo si trattasse di on 
idia ma awidnandod emtatanuno die si trattava di un cor- 
pometallico ricoperto di urtantii era una mina a contatto 
inesplosa della seajnda guerra moitdiale! 

Abbiamo deciso. a questo punto. di smciicre il lavoro per 
qudia siugiooc- Non abbiamo avuto alcun suceesso neiroue- 
nere d film del relitto di alto fondale^ ma non abbiamo desis- 
ttto e spenamo che, con un R,O.V, c technologic ^milaii, is 
possa essere in grado di studiarc questo relitto ed alid eon- 
simili, intcrcs^nti proprio pemh^ fuori portata del dandes- 
tini. 

Tutlo il lavoro a Lazzaretto del Giglio e stato titto in ool- 
laborazione con ia Soprintenrfenza Aebeologica della Tos¬ 
cana cd C stato patrodnato da Archaeolgia Viva. 1 nostri 
piuvivi ringraziamenti vanno al sopiitendente Doti. Fran¬ 
cesco Nicosia ed aJl'ispettore archeologo di zooa Don. Faola 
Rcndini- Siamo inoltre patticolarmeote rtoonosoenti al Dott. 
Mario Galasso per averci mcHstrato il sito di Lazzaretto; aJ 
prof. Mario Brandaglia per averci indicato due blocchi mar- 
morei sommersi presso Arenella cd a Franz Wlnbolm t 
Reinhart Taiisehcs per averci segpalato le anfore 
gieco-italiche die si irwavano a Le Scole. Per Tequipag- 
giamento c ia coosuleuza lecnica siamo profondamente giati 
alia Atlas Copco di Belgio cd Italia (Sig. John Cook e Dotl. 


Miiriu Borsu) per Tilso di uno dci loro njpressori; alta Pirelli 
(Dott. Sandro Veronese e Clara Borzoni) per la dooazione di 
gommoni. Rana S.p.A. (Dott. Faustolo Rombelli e Dott. 
Franco Nani pet I'liso di una camera dj decompms^oine; 
STO fDotl. Antonio Bottiani) per Foso del R.O.V.; Stg. 
Felke Rum deli'Hotel Saraoenao per I'uso della barca ^Cor- 
sichinoH^; ii Qub Zug della Svizzera per Toquip^iiggiamciiLO; 
Tesi S.p-A, per Fassistenza tecnica (Ing. Mariano Nebiolo; 
Dott. Luigi Magno, Ing. Gian Lujgj Sacco); il camandante 
dcU Corsano Nero»^, Qaudio Vaia^ok; Coltri Gompressori 
d’Aiia (Dott. Coltri cd Ing. Gabriele IngitHiSO) J.W. 
Automanne. Al Giglio slamO neemoseenti in ordine 
aliabedco alle seguenti persone: Trudy e Gigi BrandagilEr 
Elena Brizio, Fibppo e Waly Fanciulli^ Antonkj Fcik 
Gcjolamo Lubrani. Granco e Mina Merlini* MaiK) e Mar- 
gherita Rossis Nunzio Rum, Armando SchiaiGjio ed il Gr~ 
colo Culturalc GigHesc, Francesco Seratoitip Giuliano To^, 
Pier Luigi Vassallo. 

Diretlore dei progetti^ Ing. Massimo Nebiolo: 
Capi-palombari, Thomas Cockerell. Franck Beits c Dave 
Dawnson. Disegni di Chris FTiton, Mike Haig, Frank Betts; 
Conservaiore, Dave Stubbs; AmnunistFalone. Joanna Yel¬ 
lowless; Ufliciall Medici, Luigi Magno c Stan Malhin: Fotog- 
rafi Gian Luigi Sacco e Measun Bound: Direttoic 
archeologo, Mensun Bound. 

DISCUSSION 

DE\ENDRA 

What was the big metallic object you found when you fir^t 
the detcelnr and secondly what is seur plank tecbnology 
and is it based on carbon or lead? 

MENSUN BOUND 

Yes, it is carbon built, h is a very simi^ structure. It ts a 
plain keel of 18x22 cm. The keel is rabited with simple 
V-shaped rabiB down die upper edges of the keel and into 
that i$ fitted a garboard of 26 mm. widih. The garboards are 
of 3,8 cm. Lbickness. Along the edges of the stmkes they 
have made little notches of the width of 2 hands. The idea of 
a V-shaped notch is to allow theta to drill scan angle. They 
drill into the inboard side of ihe plank in such a way that the 
drill hole coiner out on the scam just on the inboards side of 
the seam and then on the opposite side of the seam. Oo the 
adjoining strain they make an identtciU drill hole, then 
rhrongh those two holes they put the coral which turns out to 
be a monneot. Then the enrire thing is notched over. The 
mtiaJ object is one of the three aniBcts that have not been invest 
rJgatcd. What we think it was is the ships tool bag. And the 
reason we ihink it was the ^ps tool bag is because it was the 
Iasi ship object we raised, it was very big and was ncsir 
to a big boulder under water. The mason (hat it was so 
big and heavy and the reason it was shed to a boulder is 
ihat it was not in danger of the loorers I thought. Hus is whal 
we could leave to the last moment and thea unfortunalely at 
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the very Iasi niciinciil, we had a tragedy^ One of out divers 
had a bcart-atiafk and died at 50 and it was the last oh^t we 
raised. We brought thai tool and rather mtercstingly by tak¬ 
ing a car jack under water and fining the car jack between 
the concretioiis and the boulder and forcing them apart. That 
was the only way we oouJd separate them. Then we 
removed them with lifting hags and found directly under¬ 
neath two liitk $nws beantifuliy hand-carved such as I have 
never seen before. I was not thete at the moment. I was work^ 
ti>g at the large headquaner budding and they were brought 
into the conservation. AU the people gathered around and 
somebody said Mensuo; what are they?*" and nt that rooineot 
I did not know. Then one of the lads in the team looked up 
on the sea and he had seen that one of the draughtsmen by 
chance had teft a modem pair of callipers and they were 


ahmiutely identical in size and form escept ours was made 
out o| steel and the ancient ones were made out of wood. The 
scholars looked at these and the first thing they said to me is 
that this is tn be contaminated, because they are so perfect. 
But we know it is not contaminated^ firsts because of the coo^ 
tacts and second when you hold it under an underwater 
light you see an inscription along one skb in Andeoi 
Greek script. But the whole thing was predicted upon mteTrng 
pieces of wood, no metal in it at all. We have archaeologica] 
drawings of it being published in different journals. The rest 
of the concretions was in bad shape but we carried tools. 
Now it has been studied in FloierKe by X-rays and because 
there arc $o many items we caimot clear X-ray but later this 
year t wiU be back in the labs and une of the first things on the 
agenda is cutting into this for the first tune. 




kt:C£NT ADVANCES IN MARINE ARCHAEOLOGY 


Further Excavations of the Submerged City of Dwarka 


S.R. RAO 

Since 1963 ihe Marme Archaeoiogy Unit the N^itJciftaJ inalftiyiie ol ifi sngaged ti the affehore expiofBtion 

and excavation erf She legendafy city Dvarai^ in 1he ooastai walef^ of Dwsrka in Gujarat. Brief acoou^ of Uve ftndngs 
cvf liie timdewalBr saarcdi lof the tost Cl^/ have ajpaarod' in Riograss ^ Pr€spect& at Mame A/chaeoiegy in Jhefe, ^96^, 
Wartne Anirtaacifaigiy of fncHan Ocean CoLirrfrw, l9dS. 40 of - A CSfft Qyi^ryiow. }9d& anct Jouroai of Matine 

Archasoiogy. 1990. The p^esenS paper vwth the more eignitoni remits of lininar excavalms in 19SB and 1989 and 
diecu$$e$ arctiaeolcigical and evidence Cor the cjdrrtfflQaDon erf the port city off Dvaraka of tha f^ohj4|[:ihG 


fl alan draws attention to (be soantific data aviyalrfa from 
of Kuich. 


A brief account of ihc discovery of the submerged city of 
Dvaraka of Muhdbhdraia faine and the salient features of the 
stroL-cures exposed as a result of underwater excavatiun con¬ 
ducted at Dwarfca and Bel Dwarka by the Marine Ajchaco- 
io^y Unit of the National Institute of Oceanography under 
the direction of the author from 1%3 lo 1W appeared in 198S 
(Rao, S-K 1^88* 47-53). Offshore e]^lciration of the legen¬ 
dary city at Dwarka was resumed in 1988 and conlinued 
through 1990. further seaward of the Teitiple of Samud- 
raiiirayana (Sea God) at Dwarka with a view to trace the plan 
and extent of ihc pon-city and Lhe purpose of ihc massive 
stone wails built on the banks of ancient Gomati. It was also 
necessary to ascertain whether its archiicduml features were 
in conformity with the description of the city of Dvaraka 
given in the epic iMahaMdraia. A second object was lo obtain 
more conoborative evidence for rcclambtion referred to in 
the epic. Thirdly, the nkk point where the ancient Gomall 
river joined the sea had to be deLermined. Lastly, the cause of 
submergence of the cit)f another problem that needed 
further investigation. 

Onshore and offshiuc cxeavulion in the island of Bet 
Dwarka which, according so rr^dition^ was the resort of SrT 
Krishna was resumed in November^ 1987 snd continued 
through 1988- The main ijhjcctive was lo trace the landward 
extension of the submerged prolohi-sioric lownship near 
Balapur Bay where, in the intertidal zone a submerged wall 
had been traced in the cadier expedition ( Rao, S.R. 1988,49). 

VI MARINE ARCHAEOI,OGICAL EXPEIlfTlON AT 
BIT DWARKA 

The trenches dug by the Public Works Depajiment in the 
■ lalao* area near Balapur village for building an earthen 
emhiinkmcnt were examined, but no remains of any protnhis- 
loric settlement came to light confirming thereby that there 
was no landward extension of the sndent town. Most part of 
the ancient township was swallowed by the sea and the mud 
flats of Balapur extending over I km seaward had buried the 
ancient relics. One Trench (A) to the south of the Old Cus¬ 
tom House, and the other i t'renchl'Al) in the intertidal zone 
ai the looi of the Custom Honsc mound were sunk to estab¬ 
lish the set^uenLial relationship between the two sectors of 
habitation {Fig. 1) The short duration of 3 or 4 hours at low tide 
when iand was exposed near the shorn, rendered tLXcavalkui in 
clayey deposit very difficult. Even sti, a rubble fouiidalion. 35 


Ehfi undarwatfir QxcavatiQn& In tho Araban Sea and rfie GuJl 

cm broad, and a few shcreb of a large storage jar lying on the 
floor of tlie house were exposed in Trench AL Several 
worked columeUa of conch shell found lying in a line 
suggested that the house hekmged to a shell-worker. Excava¬ 
tion had to be abandoned after digging to a depth of 241 cm 
because of high water table in lowest Eide also. Trench Al was 
however extended on the west and the extension was marked 
XAL but no structure came to light. Layer 1 of trench Al is 
surface humus, layer 2 consists of fine grained silty sand 
mixed with shin^c and layer 2A, where shells and pottery are 
found, is darkish clay. No pottery was found in layers 2 and 
ZAof XAl- 

A trench 2 x 2 m was laid above the rain gully in the Cus- 
locn House mound to ascertain the cultural sequence, tti all, 
tU layers were distinguished. Layers 1 to 4 upto Im deplh 
yielded Muslim glazed ware and ted ware of early medieval 
period. In Layers 5 and 6 in 1-1.3m deplh the Red Polished 
Ware assignable to the first 5ve centuries of lhe Christian era 
was found- One sherd inscribed with the letter jyn meaning 
'of in Brahmi characters of lhe lst-2nd ccntuiy A.D- was 
recovered. Layers 8-10 yielded a few sherds of the Lustrous 
Red Ware and coarse red ware of the post-Harappan phase. 
Natural soil could not be reached- A large number of shell 
bangles and a couple of worked columella were found in the 
medieval and early historic deposits. A bead of bone is 
the only find from the post-Hamppan deposit. It was decided 
tu postpone to a later date the excavation of the intertidal 
zone and. the mound further north of the earthen embank- 
ment of the Talao where Late Harappan pottery has been 
found- 

MASSIVE STONE PROTECTION WALl>CUM-PJER 
IN BDK Vlll 

1m the course of cxplomiion of the near shore and intertidal 
zones south of Balapur Bay on 4lh January^ 1988 Mr Rajan, 
diver-archaeolagisi and Mr Sirsath, photographer discovered 
a massive rubble wall exposed tu lowest low tide and the site 
has been desi^ated us HDk Vlll (?t. 18—19). Ilie wall 
remains submerged at high tide under a column of 2 m water 
above its lop. Excavsuitm wu.s conducted on both the sides of 
the ea-stem arm of this structure on lhe yth and Idth January in 
order to expose lo full extent the height of the structure and 
determine the nature and purpose of constructing such a large 
enclosure which is 558 ih in its periphcrdl length. (Fjg2) 
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FLiRrHtiR tXCAVATjONS OF I HI- SUBMERGED Cm OF DWARKA 


Trendies nieasiiriiig I X L2 iti were kid on ils southern and nor¬ 
thern In all. 9 puurses of dressed ruid yndressed stones, of 

which 4 courses are covered by siJry day depos^i were traced 
The wall was construeted on the bed rock. Hie stone 
masonry is heavily incnisted with bamades and other sea 
organisms. It is very difficult to remove the incrustation with¬ 
out chiselling it. Originally the wall must have been alleast 2.5 
to 2 m high. Presently it i£ only 1.5 m in height. The enclosine 
wall is an irregular heauigon on plan. An interesting feature of 
construction is the use of wedge-shaped blocks of stone for 
the shell, while the core is made up of mhble-fILing. That the 
sinrcture U man'made becomes apparent from the use of 
dressed stones closely laid and also from the boH technique of 
construction. The thkkne&s of tJie wad at the base ts 2.5ni 
while the extant tapedng top is L5 to 2m thick. The pottery 
found in the trench is coarse grey ware but heavily rolled 
resulting in the disappearance of the slip and decoration if 
any. Only one sherd of the sturdy red ware of the post-Karap- 
pan phase was found in the extremely srnall trench- ETovision- 
ally the structure Is datable to 1i5th century B.C. on the basis 
of the sturdy red ware. Within the enclosure there must have 
been very important public buildings - may be warehouses 
and other structures relating to shipping p for^ r>ot far from here 
are two rock-cul slipways for launching boats. The masive 
prutettion wall could have aJ$u served as a pier. 

dwarka 

The Research Vessel Vedhamd arrived on 3l5t E>ecenibef 
at Dwarka duly equipped wiLh diving gear, echesounder. 
heavy comprcssijr, airlift etc. For the next three days Sri- 
Srinivasa Bandodkar. Chief-diver-photographer and other 
divers and diver trainees searched for and cleared the siith 
merged structures of ihc ancient city exposed in the earlier 
expeditions. They were found partly disturbed and partly 
covered by sediitieuts and vegetation. Swells and ciurcnts had 
disturbed a few blocks of the top courses of wiills. They were 
photographed and marked by fresh buoys. New areas beyond 
500 m seuwaid of the Samudranarayuna temple were 
explored and the thick growth of vegetation on ancient build¬ 
ings were removed. On 3rd January a small stone structure 
was fotmd 200 tti north of buoy 25, and the overburden of 2-2 
m thickrtess was airlifted before exposing the topmost course 
of dressed stones. Lying nearby is a partly damaged bastion 
which is semi -circular in plan (PL 2b). llic dressed stonLis used 
in its construction are 1-2 m long 0,3 m thick. A lunate-shaped 
dressed block appears to be the chandrasda (moonstone of a 
temple). 

Two stone waJK, nrw: each near buoys 411 and 41.. wen? kk! bare 
(PI. 21-24). The stones used In the construction are I in Zm Ji>ng, 
0.5 fn 0,7 m wide and l).3 m thick- All structures near here arc 
gridded and their position is fixed by sextant- Excavation in 
layer 2 yielded a sherd of a miniature bowl with everted riiu in 
l ustrous Red Ware of Rangpur 111 type. The slip has how- 
ever completely disappeared and the core of the fabric has a 
pitted surface due to wave action. The sea became choppy 


and the currents strong from I5lh to list Jaituaty and the 
boats were heavUy rolling, fn an attempi to reach the shore 
the crew of the dingy was thrown out by hea^y breakeis but 
there was no serious injury to sutyone^ Underwater explora¬ 
tion was suspended for 3 days and limited search was underta¬ 
ken next 2 days. In the solstice (14th January) arbital mcive- 
inents seem u> be responsible for the abnormal roughness of 
the sea with waves breaking 2m high near buoy 19 and causing 
considerable damage to ancient structures in the sea bed- 
Taking advantage of the lowest tide - 0.12 (Okha) on 21st 
January the sea bed of neaRhnn; mne from Samudra- 
ttaraya^ Temple to the Light House was surveyed- Some 
welt dressed architeciural members includifig a semicircular 
moonstone (ctmitdrasita) of a public building were exposed 
20m seaward of Samudraiiarayana indkatingthe exblence of 
an earher temple. Two rock-cut channels were also expo¬ 
sed to the north of Samudrunirayana. A few iron rings 
fixed in the wavecul bench at the foot of Samudraniruyana 
indicated that small boats could be ferried through the 
rock-cut channels from the $ca and river channel and secured 
to mooring rings m the early centuries of the ChrisliMi era. 

A pier-like structure was exposed on the left bank of the 
channel opposite buoy 25 and the con:struction suggests that it 
could be as a jeny or quay on the river hunk, for several 
triangular and prismatic stone anchors were found lying 
nearby. Further seaward a large area was searched manually 
and buoys 41 to 54 were placed to indicate the locution of 
strutturi^s or anchors On the kfi bank 2 anchors were found 
near buoy 52, one each near buoys 5U aitd 51 and three marc 
near buoy 55. Trench 15 was laid near bvm 53. Airlifting w'bs 
done near buoy 54 for oollecting samples. Layer 1 consisted of 
fine sand; layer 2 slightly aiar^ sand, and layer 2 con¬ 
sisted of coral and shingle covering bed rock. The total thick¬ 
ness of iH^diment is I m. A sherd of a large sturdy jar and stem 
of a di.sh-pn-stand were recovered from layer 3. Two bastions 
were exposed near buoy 59 on the righl and Trench 12 
was sunk here for obtaining stratigraphic evidence and pot¬ 
tery fur determining the age of the slructiLrf?^. Stone anchors 
found near buoys 45. 4h, 47, 48 and 51 have been 
ilocuidentcd. A Large single^holed hemispherical slooe base of 
a Dag post (Fig. 3J was found in siifu near buoy 48. It is 53 
cm in dlanieter at the base and the height is 30 cm 

The larger triungufar 2-holcd anchors are 62 to 95 cm in 
length. 43 to 51} cm broad at the base and 25 to 29 cm at the 
fop (Fig. 4), The prismatic anchors are 1.2 to2.3 m long. 33cin 
broad al the base and are tapering at the top. 

Excavation near buoy 25 rickied a copper hta and a white 
marble statue with broken: legs, but the rest of she body is mis¬ 
sing. A pedestal of black stone with 4 ptiinied feet for em- 
hedding in the earth may he an altar and it is doubtful if 
it was used as quern tscic^usc there is no depression caused by 
rubbing Farther away near buoy 55 on the kfi bank a trench 
(15) was sunk and the sediments were removed through fan¬ 
ning action. It is here that u cupper bell and brass parts of 
what looks like a miniature chariot (PL 26) were recovered. 
The pedorated arches might have supported a canopy of a 
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PLrkTHER EXCAVATIONS OF THE SUBMERGED CJTT OF DWARKA 


wagon r>p€ chanol. revetiing was known lo the Hamp- 
paiLs it is no wonder if the metalsmilh of prolohistoric Dwarkn 
could also revel the bars and drive holes in the brass-like 
metal. The me la] objects o( die Dwarka chariur arc found lo 
be made of brass. Unfortunalcly very little infoimarion h 
available on ihe antiquiiy of btass before 300 B.C- at Tawla 
and al Prakash in the late phase of NBP. The bras^s (rom 
Prakash is either copper-Ziac alloy (17.75% Zinc, remainder 
copper) or leaded brass (25 Zji+ 8.34% Pb aitd rernaio- 
der cop^r). Lead was tised in Lolhal in 3000 B.C. as can be 
seen from two lead pieces one containing 91,42% and the 
aThcr 9^.54% pure. The sleeved a.i£c of LothaJ contains %-2f7 
copper, and 2-51% lead, while the grooved rod contains 57.75 
copper p 9.02% tin and 3-31%. The advanced metal ledtnol- 
ogy can be inferred from ibc use of iion stakes in Bet Dwarta 
lo which reference is made in the ^fahabh^ntm. Audent 
Indian steel dates back lo 600 B.C. at Rajghai (Bharadwaj 
1984, 143). but iron lechnology was developed by 15U0 B.C. 
at Dwarka in Gujarat and at Gufkrol in Kashmir (A,K, 
Sharma in ihis volume). 

The piesenoe of sevend imtictural remains between buoys 
51 and 55 and also between 51 and 53 necessilated gndding 
the entire area for purposes of preparing the site plan of the 
township. Further wcsl near buoy 59 a stoitc pillar wiih a 
square base and cylimirical shaft was found in the seabed . Il is 
indicadve of the that a public bqjilding of religious or secular 
importance existed here. Two iriaugular anchona were found 
near buoy 5S and a single-holed anchor was traced near buoy 
53. 

In the absence of Mini Ranger lU needed for very accuiratc 
fining of positions, the sestarn was used and checked with the 
distances between structures measured manually. For 
instance^ buoy 53 is about 1200 nt from Samndrauarayu^ aud 
ihc bastion of uiner gateway (sti.J) at bijoy 35 is 300 m sea* 
ward of buoy S which itself is 200 m seaward of Samud- 
ranaraya^. The bastion of the outer gateway Is near buoy 59. 
The position of buoys especially those marking bastions^ gate¬ 
ways and protection wails had to be rechecked subsequently 
with the help of Mini Ranger 111. 

Two coils of steel wire lost by a boat in comparatively 
recent times were found near buoy 35. As they were heavUy 
damaged their retrieval was not aUempEcd. A large prumabc 
anchor 137 cm long was recovered from the station marked by 
buoy 46. Rajan fook soundings at 50' m incervais along 
the bunks of the Gomali channel and across it also for study¬ 
ing the giadieni and width of the channel, but these had to be 
further checked with the echosounder readings at doser inter¬ 
vals, 

EXPEDITION im-W: 

The main purpose of the expedition was to determine the 
limits of the submerged city and the nick fKiini where the 
Gomati joined the sea 3500 years ago when Dwarka was built. 
This coidd be achieved by echo-sounding, side scan sonar and 
shallow seismic pioftling surveys which could indicutc 


anamoiles and provide the bathymetric data. Simultaneously 
through optLcul and manual surveys the auamohes could be 
examined to distinguish man-made constructions from 
natural formations. It was also felt necessary to fix precisely 
the portion of structures already discovered and determine 
the course of the aucient channel of Gomati river. The pro- 
hies would help to establish the shifting of the flow channel, if 
any. The area covered In the course of the survey is 5 X 6 km 
upto 25 m depth so as to include a 'spiT referred to by Pathak 
(Fathakeid 1988,58-62). 

The MFV Sea Master and Sharda Devi were engaged for 
explomljon and survey. A dingy with outboard engine ferried 
between the main boats and shore. At three locations namely 
A4. A5 and A3 along the right bank of submerged channel of 
Gomati anchors were fuund. Southward of A5 a stode pillar 
and bastion were located al the station P which is gridded. At 
6(r southwest of Dwirkadhish-Samudranarayana transit line 
a bastion in situ (84), a faltcn basiion (SI) (PL 24)^ a disturbed 
wall (FI. 25) and a large stone slab (S4) were found. Fun her 
south of S4 is another bastion (S2). Tbe^ structures are in 7 m 
depth. Towards the west several aochors were discovered 
at stations A2, A8 and AH^ in 8in depth. Heavy growth of 
vegetation on the bastions and walls had to be cleared care¬ 
fully before photographing and plotting them. A very 
intcTc^ting feature of the masonry is the L-shaped jointe in 
setting heavy dres^d blacks of stone for constructing bastions 
in high energy ^nc (PI. 28). Even so a couple of bastions have 
collapsed, but others in deeper waters namely low energy 
rone are iu situ. Three groups of structures at S2 were grid¬ 
ded, A spherical anchor with 2 holes is recorded at A12, 
about TIP NW of the grid. The following is the resume of 
anchors and structural remains found in the course of the pre^ 
sent expedition: 

Al fragmcntaiy anchor 

A2, A3. A8, A9, AlO^ All, A13 prismatic anchors 

A7 and A12 triangular anchors 

51 , S3 wall 

52 bastioit (fallen), S9 bastion in situ 

Others S4 to S8 and SIC to 13 are dislodged architectural 
members, mainJy large dressed blocks. Two iron anchors 
were found near A13, One of them is 1.5m long and has 5 
arms. 

Geophysieat Survey - a summary of the results of Geophys¬ 
ical survey carried out by Voia's team has been received. The 
salient points of observation and recornnKudatiDn,^ of ihe 
team are mentioned briefly below (Fig. 5). 

High resolution Marine Geological and GeophysLcaJ Sur¬ 
veys carried out off Dwaika for marine archaeological pur¬ 
pose was aimed at finding direct or tndirea evidences of the 
existence of relics of sunken ships and submerged ports 
beyond the :^rea already surveyed by MAU. Another objec¬ 
tive was to suggest places for diving based on the data col¬ 
lected. 

The surveys were carried out in December 1989 in 2 to 22 m 
water depth over an area df 5 x 2 km by cchosounding, side 
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FliRTHFR excavations OF I HE SL'BMERGED t ITT OF PWARKA 


scan sonar and shallnw seismic prollMiig (Ftg. 5); scale 
adopted was 1:5000. The survey area was divided inlo two 
pans, narth and south forconven^nce. Fn the northern part 
from Rupea port to Dwarka Light Hotise, 45 hues perpen- 
dicidar to [ht shore were surveyed while south of Dv^arka 
Light House 22 lines paraiJcl to shore were surveyed. The 
results of the survey indicated eirtension of Gomati for about 
1.5 km Ln NE-SW direction and its ehanne] is about 400 in 
wide. Apart from this channe!. ciiher submerged drainage sys^ 
terns were also noticed. Other Geomorphic features present 
in the area include scarps, terraces and pinnacics. Sonographs 
ooilecled from the area show large lanal variations through¬ 
out the area which includes furrows of various sizes and direc¬ 
tions, and. at times ripples, boulders etc. The channels of 
Gomali as revealed by echograms arc highly significant. The 
present channel along the Gomati Ghat was not the onginul 
course of the river 40110 years ago. it was to the south of lem- 
ple of Sumudninamyana and the channel was wider. The river 
lieems to have iosned the scli Eh rough more than unc channel 
and the strucrurcs so far iTEiced fie along the central channel. 
Nearshore, the submerged Gomati bed shows a deep wide 
symmetrical V-shaped channel, either side of which is at the 
same elevation. A small channel formation es seen to the 
south. Bending of contours in the area in more than 13 m 
water depEh towards shore in southwest direction indicates a 
dcposital phase^ while in lesser cofitours there Ls a strong ero¬ 
sion al activity. The result is that many struclums built of smal- 
ler fractional blocks are destroyed in shallower waters, while 
those bail I of heavier blocks to serve as piers, wharf, protec¬ 
tion walls and jetty are only partly destroyed and buried 
under 1 to 2 ra thick sediment especially beyond 12 m water 
depth. 

Though there an? some anomalies present on the sea floor, 
nothing more coiiJil he said about them until divers verified 
whether they were natural ]:}heTiornena or man-made objects. 
Shallow seismic profiles s^iowed no penetration in the area. 
However five locations were given to the diving team of 
MAU for direct inspection. Ai one such point a large iron 
anchor was found by divcr-srchaeologisls. Accurate position 
Filing of the five points with miniranger had lu be postponed 
to the net! scasem jis the sea becanit: rough, but the posiEicin of 
some of the marker buoy's, where structures were discovered 
by MAU was fixed with sexiani. The map obtained from 
Dwarka Municipality did not show accurately ihe present 
shore line and it is to be surveyed and redniwn for position 
fixing. On ihe left bank of Gomati the dive is uncovered three 
arms of a large rcciangular .structure {Sir. 5-6) and a comer 
bastiun (Str 7 J al buoys 6S-69 and 711. Opposite the inner gate 
Way on the right bank, the width of one of the subruerged 
channels of Gomati is 170 m. Further westward of structure 7, 
four 3-holcd anchors were exposed- 

On January 14, 19Ky the wave-cut bench and. iron rings 
fixed m it were exposed a few metres seaward of SN at lowest 
low lidc, A mooring pillar and a fragmentDiy deity in black 
stone were reooverd from Ehc rocky bed near the Light himse. 


On January 21, two rock-cut channels meant for sluicing small 
boaLv were exposed tu view between SN and Light House. 
The Iron rings and rock-cut cfiitnnels belong in period IL 
while the protection walk, and enclosures on either bank at 
buoy 35 and exEending 51)0 m seaward belong to period I. The 
farthest point of structural activity so far traced is about 1.2 
km seaward of SN, but a plan of the dty can be made out upto 
fiUO m. A pier - like structure on the left bank whem a plat¬ 
form which could be used for loading and unloading exists 
Eiiighi have been the |eiiy for smaller boats. The terraced top 
of an escarpment nearly L5 km seaward of SN was the main 
anchorage for the ocean going vessels. Thar there existed a 
pon-installatiori here is indicated by the collapsed building 
blocks lying scaitcrcd al the foot of the scarp but further 
examination of this scarp and ar^other rock standing high 
further norrhwesE will have tu be made by di‘"f rs for preparing 
the ancient liiniE of the port-tow n. 

DISCUSSION 

Dwarka was a city-state extending upto Bel Dwarka (San- 
khodhara) in the north and Qkhamadlii in the .south. Eastward 
it extended upto Pim^ra. The 30 to 40 meter-high hill on the 
eastern flank of Sankhodhara may be the Raivqtaka referred 
to in Ihe Hfiihdbhar^m". The general Iqy-naut of the city of 
fHaraka described in ancient texts agrees with thai of the 
submerged city discovered by MAU. Four enclosures are laid 
kire^ efaihiine had one or two gaieways (Fig. b). The port Afamda 
(j4rflfnWfadvflna) on way to Bet Dwarka was ihe fim gateway 
in the outer furtificatiojis. The bastions flanking gateways of 
submerged Dvafaka resemble Lhosc of Ku^inagara and 
iravasfi carved on the Gateways of Sanchi Stupa. The 
prdsddti referred to in the epic must be the high fort walls of 
Dvaraki a pan of which Ls extant. The epic says that flags 
were flying in the dty of Dvajaka, This can be con-oboiated 
by the stone bases of flag posts found in the sea bed excava¬ 
tion, Umashankar joshi is of the view that mi^rdvipa in the 
region of KusasibaH referred to in the Mahdhhamta must be 
Bel Dwarka (Sankliodhara). The BhdgavQta Pttrdna says that 
be lore leaving his mortal frame Sri Krsna put ibc ladies and 
children in boats and sent them to ^ankhodhara. HLrananda 
Sastry abx) identified ihe amnnivlpn of Mahdbhdroia wiih Bet 
Dwarka. 

The buildings built of smaller fraction slone blocks are 
razed to the ground leaving only small portions of the thick 
Fort waFls, bastions and pmtection walls (built with massive 
Slones) which are too heavy to be moved by tides and cur¬ 
rents. From ihc structural remains in Dwarka and Bei 
Dwarka waters. ii is possible to visualise that the dly-ports 
were large and well planned. 

A very significant antiquity that corroborates a statement 
of the Htirivoinm is the seal bearing the motif of a 3-headed 
aninuil mpresenting the bull, unicorn and goat. The 
Harivmi^ says that every citizen of Dvaraka had ig carrv a 
mudrd as u mark of ideniification.^' The seal fmudrd^ found in 
the excavation belcEngslo 15lh-l6th century B.C. 
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FURTHER EXrAVATlQNS OF THE SUBMERGED CITY OF DWARKA 


The reference in the lo ihe reclamation of 

twelve y<?jaiia 2 i of land from the sea for building D waka has 
an element of truth lit it»for the bastion and proTectiDn waJJs 
nf Dvaraka are found built on boulder foundation. Such a 
technique is adopted even now for reclaiming land- When 
Dvaraka was buill the sea tevel was 10 m lower with several 
pockets of water where boulder foundation became neces¬ 
sary. 

The description of Dvaraka as a ndgari or mahapuri is 
borne out by facts. All ihc features of urban planning and 
urban life arc tiaccablc in the sprawbng fortified port-eity 
unearthed in Dw'arka waters. The prosperity of Dvaraka was 
due to pearl and shell-lislung as well as overseas trade. The 
residents were literate and used an Indo-Aryan (Sanskrit) lan¬ 
guage as can be made out from the inscTiption. They revered 
the Sea God, to which a reference is made in the inscribed jar. 

The existence of a pre-Dvaraki settlement referred to as 
Ku^thali io the Mak^hmata ts indicated by the perforated 
jar and chert trades in the ea^y levels of Ekt Dwurka, 

The use of irnn stakes menttoned in the Harivairda for pre¬ 
venting enemy attack on Dvafakfi i$ also borne oul by the 
recovery of an iron stake in Bet Dwaika. 

OTNCLUSION: 

The available archaeological evidence from onshore and 
off^ore excavations confirms the CJustcnce of a dty-state 
with a coupk of satellite towns in 15VQ B.C. That they were 
submerged by the sea is also proved. The Mahdbkdrma and 
Purmds refer to the submergence of Dvaraka and no other 
dty. Ji is therefore rcasoouble to conclude that the strudurul 
rcmauis and antiquities found seaward of tbc area mentioned 
in the e^^ are of the dty of Dvafaka of the Mahibharata 
Age. This discovery has turned myth into history. The date 
i6t]] century B.C. for Mahabharata war may be nearer the 
truth tf we take into account the use of iron weapons in the 
Mahabb^ta War. The tnlroduction of iroii tedmology in 
fndia is dalablc to I6fh century B.C. at Gufkrol in Kashmir. 
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DISCUSSION 

Q: You have not said anything about iron objects 
A: RAO: We do get iron objects in the intertidal zone of Bet 
Dwarka. The site has been dated to 1500 BX. by Ther- 
moluminisccnce dating technique; the dated poneiy comes 
bom a section of the wail tn ^t Dwarka. We get identical 
pottery in Prabhasa as well as Dwarka. This date is corrbo- 
raicd by other finds such as the seal and inscription. 

The use of seal (mudra) referred to in tbc Hmiymuu* is 
also attested io by the late Indus type seal. Hie use of iron 
weapons in the Mahabharata war is of importance for dating 
the event. Iron nails and an iron stake were found in the 
excavation in the intertida] rone of BDK 1-li at Bet Dwarka. 
]l is necessary to note here that the Haiivamia refers to fix¬ 
ing of iron stakes in the moat to prevent the enessy from 
entering Dwarka city. The excavation at Gufkral in K^hmir 
has given the date 1500 BX, In the south the date of iron is 
Circa 130CI B.C. It appears that iron technology was known 
in [ndia by 1500 B.C.^ perhaps not much earlier because 
there is no evidence of iron objects before 16th century B.C. 
Hence in tbe prcsSni state of cpiir knowledge wc may com¬ 
ments: Mr. Dobbsr 1 think that it is extremely encouraging 
that a decision is being taken to have a center of Marine 
Archaeology based in Goa and also to have other areas of 
India with their own centers. Prof, Rao ended with an appeal 
to ASI to help in this endeavour and I hope they are able to 
repiy to that appeal by assisting these centres 
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RECENT ADVANCES IN MARINE ARCHAE<»L0GY 


Underwater Exploration of submerged towns near 
Tranquebar (Tarangambadi) on Tamilnadu Coast 

S.R. RAO 


The araenl ports of the East Coast of India have played a 
great role in overseas commerce with Burma, Ceylon, 
kidoKihinu, Malaysia and China from 3rd Century BX, to the 
present day. The more faincHis among a chosen ports of the 
East coast are Tararalipti (Tamluk) in West Bengiil, KaNn- 
gapatnam in Andhra and Kaveripatnam {Kaveripattinam) in 
Tamilnadu. The prewnl paper deals with the maritime 
activities of Kaveripatuam situated at the mouth of the river 
Kaveri in Thanjavur DisEricl of Tamil nadu State, The Penplus 
of ihe Eryihrem Sea refers to it as Kodera, white the Sangam 
literriture especially ^Uappadikaram and Manimekkaiat give 
graphic account of Kaveripoompattinam (Kaveripatnam) 
which h aJso known as "Poomptihar', meaning a place where 
the river euters the sea. The Anihiilogy Famnappofat 
describes it ^ Muttachirappin Pattinam. Another Tamil text 
namely SHappadikomm calls Poompuhar a city in which 
people lived happily for centuries and would nut like to mig¬ 
rate to other places. 

The importance of Siiappadikafam as a source book for the 
archaeokigist lies tn the that Poompuhar b said to have 
cjdtended over an area of 4 Kovaiham approximaitely 30 
squares miles. Its boundaries were Kamvendanaihapuram 
and Kadarankondaii on the west, Thinikadavur on the south, 
Kalikamui on ihc North and the sea on the east. Tlie town 
stood On the northern bank of Kaveri and encompassed 
within its boundaries nearly 30 villages. Foompattinam is said 
to have fanuLies. Acoording to Siiappodikdram, the 

western part of Poumpuhar was known as Pattrnapakkam, 
the eastern part as Maruvarpakkam and the central part as 
NaJangadi. Anciently Vanagiri, one of the suburbs, lay on the 
northern bank of Kaveri which has changed its course. The 
villages Vanagiri and Ounnavanagiri lie to the south of the 
I^esent mouth of Kaveri (fig.l). Manigramam. Melaiyur, Vel- 
liyaniruppu, PaJlavaneswaram and Kilaiyur were in the 
interior on the Northern bank of the andeitt course. 

According to Mmimekhidai, Kaveripattinam was swaJ- 
Jowed by the sea and its destniction is attributed to the wrath 
of God Indra, whose festival the people had failed to celet^ 
rate. 

The submergence of Kaveripatnam (Fig.l), the most fam- 
C5US emporium of early Chola kings, has attracted the atten- 
tiun of historians and academics because of the legend of 
Kovalan, the merchant prince, who was unjustly beheaded by 
the Pandyan king an a false diarge of theft. The righteous 
indignation of KovaJan's devout wife Kaniiagi and the sub¬ 
sequent events form the story of the epic MonimekhafaL 

m 


Kaveripatnam was no( only a busy pul but also a great 
BuddhLsi centre. For reconstructing the early history of 
Tamilnadu it was essential to excavate both on shore arid in 
the sea and reconstruct the social, cconomk: and religious life 
of the people and their contribution to the cultural expansion 
of India in Southeast Asia, 

According to the .4rtA£tfu;rrre the sea ports should be 
situated preferably at the confluence of the river with the sea 
so that the products of the hinterland could be transported by 
ihe river and then from the port to distant overseas pwrts. The 
famous ptm city of Pvaraka was built at the confluence of the 
river Gomatj with the western (Arabian) sea. According to 
the Mah^homlii 12 yojauas of land were rechdtncd far build' 
ing Dvaraka. The constructiomU features of the fortified port 
city of Dvaraka exposed by ihe author in the course of 7 years 
of underwater excavation confirm that reclamatioTi was 
resorted in by the builders of Dvanika in 1500 B.C: (Rao S.R. 
19W. Kaveripatnam is also said (o have been situated 

at the confluence of the river Kaveri with the Eastern Sea 
{Bay of Bengal). This river flowsi past Uraiyur, the capital of 
Sangam Oidas(as distinct from the UteChola^sof lOth-lllh 
century A.D), 


The general impression is that Poompuhar was confined to 
the area between Kilaiyur and the present mouth of Kaveri^ 
the surface arehacolo^cat finds indteate that it extended 
rrom Kilaiyiif to Ounnavanagiri and even up to Tranquebar 
(Tarangaml^di) where lots of coins of various dynasties of 
the^early historical period and of the foreign settlers of the 
I m'19lh Century are found in the intertidal zone. Wheeler 
considered Tnmqucbaf as part of Kaveripatnam. The first 
^emutic exploration of Poompuhaf^Kaveripatnam bv the 
An:Wk)pcal Sunrey of India under the direclbn of the 
n^bor i^lh assrstaflce from Dr, K.V. Raman started in 
ivw at Kjlaiyur, a suburb of Poompuhar. tl was extended in 
subseqiiem ycais (gpro 1965^ to other suburbs such as Van- 
^n. Vdliyati Inippu. PalJavpneswanim and Manigraman 
limited excavation m Kilaiyur {Mangaimathara area) ifi 
l%2 brou^t to light a veiy remarkable I^shaped brick-^itfuc- 
ure w ic was used as a wharf. It is lined bv wooden posts 
and me^ures ip x 7,62 ft. There is provision for flow of 
water througb the channel built under the limber work sup. 
po^ by massive wooden posts. The carbon-14 dale of the 

fl ■ . ■ ^ Ololfl period Kaveripatnam was a 

floiinshing port (JAR 1962-63. 13). The square copper cr>jtis 
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found in MeJaiyur and Manigramuin bear the emblem of 
tiger, the royal crest of ELirly Qiola kings. 

WTiarf situated in one of the ancienr channels of Kaveri 
provided anchorage for the boats while loading and unloading 
cargo. A( present the ancient channel is complEtely silted up 
and the field is cult iva led for growing rice. The very ejdsteocc 
of a brick wharf must indicate that the main channel of Kaveri 
niLSt be somewhere near Kitaiyur, The surface exploration 
revealed two flow channels one of which runs parallel to 
the shore while another dscharges into the sea near 
Pudduppurdm (lU N) north df Poompufiar. All ^long the 
shore from Puduppuram dowrn south upto Tranquebar habi- 
tation deptrsits and occasional exposures of brick structuincs 
arc encountered. The onshore excavalioti at VeUiyuii Irupptt 
has revealed cariy inedieval brick structures {9th-12th century^ 
A-D,). The copper coin of Rajaruja 1 found here suggests 
IChh^llth Century date for ihc middle phase of occupation. 

The terracotta figures recovered in excavation include two 
royal heads model Jed in Chola style- In the course of excava¬ 
tion at Vanugiri a water reservior (lAR 1963 Fl XIV), 
seimclrculur in plan with 2 m high brick walls having an inter¬ 
nal diameter of Sm, was found connected to the river Kaveri 
through an inlet channel 83 cm wide. The sinicture is assigna¬ 
ble to lsi-2nd century A.P. on the basis of the Roullettcd 
Ware and Megalithic Black and Red ware, in this conneetjon 
it may be recalled that the Sangaiti tests refer to the cortstruc- 
lion of tanks and irrigation channels by the Chola Kings. 

A very important building laid bare at Pallavaneswarmu. 
one of the suburbs of Kaveripatnarn is a structure of 5 cells 
and a common verandah indentided as the Buddha vihara 
datable to 4ih-5th Century A.D- The subsidiary struciure 
contained an apsidal chaitya. A s mall bronze figure of Dhyaiu 
Buddha and a fragmentary teiTacotla figure of a goddeas are 
among the important finds from one of the rooms of the main 
^crossing The longitudinal walls of the Vihara arc 1.7 m thick 
and transverse ones arc 0.9 m. Another building with stucco 
plaster and moulding has also been laid bare ne^ the monas¬ 
tery. A large buddhapadn of limestone was dbeovered in a 
building exposed south of the structure decorated with stucco 
work. A large variety of bricks, surac bcvcUccl and othcis 
fluted or corbelled, aie found used for the moulding of pillar 
corbels. These and olher archaeological Ends confirm the 
lilenuy reference to Kaveripatnatn as an importanl centre 
of Buddhism. 

The excavatiDiis at Manigramam and Vanagiri yielded 
beautiful beads of quartz, crystal, chalcedony^ agate, green 
and red jasper, coral etc, iTr. ASSl 1965, 16^165). During 
the excavation resumed by K-V. Raman jo 1966-67 with a 
view to check up findings of the proton mapetome ter investi¬ 
gation in the area immediaicty to the east of the Falla vanes- 
waram Temple^ the 3 m thick habitation debris yielded late 
Chola copper coins and flat terracotta riles of pottery datable 
to early Medieval penod (lAR 1966^7, 21). 

In 1970-71 K. V. Soundara Rajan's escasiitioti near Sam- 
pppati Amman Temple at Kaveripatnam revealed 2 ter- 
nicolta nng wells in pre-Chola temple {lOth - 12lh cent. AD), 


OFFSHORE SURVEY OI TRANQU FBAR - 
POOMPUHAR 1982 

The onshore survey of Poompuhar-Kaveripatnam in the 
sixties had oonfirmed that there existed port-instaltatiuns such 
as brick wharf tn the 3rd century B.C. and that a part of the 
city of Fuompuhar mighi have bceni buried in the sea. The 
Governmeni of Tamil Nadu through ihe stale l>cparTment of 
Archaeology approached the National Institute of Oceano¬ 
graphy, Goa TO undertake Geophysical Survey of the area sea¬ 
ward of the pjesent Foompuhiu rnonutnertLs. Accordingly the 
Geophysical Survey learn comprising of Mr. K.H. Vom. L,V. 
Subbaraju and others carried out echosounder. side scan 
sonar and magncloTiielcr surveys in 1982. 

The survey was on a scale 1-251100 wSib the line spacing of 
250 m for sufbdenl overlap. 

GRID SURVEYS 

Between Kaveripatnam and Vanagiri, 23E-W and 
NW-SE lines and t^tween Kaveripatnam and Tranquebar 
2N-S lines were surveyed. The eclK>souoder and side scan 
sonar were operated conrinuously and magitciOTneter most of 
the time. 

Foslloo fixing was done with the Motorola Miniranger MRS 
Hi working in C band on a Ime of sight principle. When the 
Miniranger system developed some faults the conventional 
sextan ts were found useful for position fixing. 

Demilni survey; Whenever either echogram or sonograph 
lihowed some anomalous features^ detailed survey by erb- 
^ro^ing a number of times From different directions was 
undertaken to confirm the features and to record the view 
from diff^tc nt angles. Separate maps on a i^rale 1:5C100 were 
prepared at 3 different locatiofis where detailed survey was 
made. 

Fishing trawler 17 x 5 m with L2 m draught was used for 
survey. A smaller vessel was available for crossing the surf 
zone. 

Atlas Deso tO echosoundet provided a good resolution and 
also sTib-boiiocn penetration. The bathymetry of the area was 
prepared on a scale of 1:25,000 with a contour Interval of 1 iti. 

The EG & G ride scan sonar system conrisring of a trans¬ 
duce r tow fish and a dual channel graphic recorder was 
deployed. The tow fish contains two sets of transducer arrays 
on either side and they were adjusted for l(f beam depiessio n 
and 2Cf beam, width. The recorder was operated ustii^y with 
125 m range to get a snrisfactory coverage of the area. The sig- 
naJs received hy the tow fkh arc recorded tn terms of tonal 
difference On a $peda]|y treated wci paper. 

The Barringer Oceanographic Magnetometef was 
deployed for coHecting the total magnetic intensity values. 

RESULTS OF THE SURVEY 

Bathymetry: The survey was confined in certain areas of 7 
to 23 m dscplh, and the gradient was found to be steeper in the 
shallow area. There is an abrupt change in the gradient at 
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about 17 m depth after which ihc gradient is gentle. Thti 
echogtiims when Dorrebied with the sonography show that 
the seabed is covered with siindl. The area near The shore 
shows no petietration to water depths nf T'-fi m. The presence 
of the acoustically iransparent clay in the rest of ihe area is 
indicated by cchogi^m showing 2-jin penetration. 

Some salient features noted on echogramy are given below: 


S3. Water Height of Remarks 

Nt>. Depih (he 

feature 


3. 

18 HI 

4 m 

80-9fl wide; has 2 peaks separated hy 
about 25 m 

2 

18 m 

6in 

Sharp Feak 

3. 

18 m 

3m 

Massive with iwin peaks 

4. 

I9ffl 

3 m 

Two feaiiires separated by 30 m 

5 

I8mt0 

1.2 to 

Features shown by echogram are ^lender; 

7 lo 1524 m 


may he froin a ship uiticdi or due to rough 
weather or heave the boat etc. 


A signlficaDt feature is noted at 79^ 54' E; ir 12' N, and 
another featyre at 79“ 54' E, 1U IT N, the fomier is seaward 
NE of Puduppumm and the latter opposite Vanagin. Vora 
has observed that a feature near Tranquebar may be a wiecfc, 
A request was made in 19S6 by Mj. M . Subramaniau, MaiE 
ager, Integrated Marine Fisheries Department, Tranquebar 
Branch and ihe Director of Archaeology and Museums, 
Tamil Nadu State lo the National institute of Oceanography 
(Marine Arthaeology Unit)^ to remove the obstruetian 
caused to fi^ng near Tranquebar by the presence of a ship¬ 
wreck in Ihe seabed. The author visited Tranquebar on 7th 
June 1986 for a preliminary survey and found that the massive 
brick jetty, pier and protection wallK of Hth - 18lh century 
(PI. 34) have been destroyed by the merciless battering of 
the waves. Further landward, the Ikh Century Choia Tem- 
pk*, locally known as Masalamani Temple, (PI. 35) has also 
collapsed over half the portion owing to the iransgresston of 
the sCa. What is hoover of great archaeologbal signilicance 
b (hat at the foot of ihc medieval habitation deposit north of 
the temple, terracotta ring wcJb get e?rpo^d in the 
intenidnl zone at low tide. They are datable on eeramic evi' 
dence to the 3rcMlh Century A-D.. if not earlier. The more 
crucial but baffling evidence comes from the same zone in the 
form of innumerable coins, mostly of copper, and a few of 
silver, lead and gold which are collected in low tide by local 
fishermen tPl. 56). l^nless there is a wreck or structure which 
got submerged in the sea such a large number of coin.s eannoT 
be expected in a very limited area of just MX) metres of the 
Intertidal zones. The call fn:>m the deparments of Archaeol¬ 
ogy and FishcHcs to luvcsLigatc the wreck, the ocotrence 
of early historic and medieval habHntion deposits and the 
likelihc^ of finding submerged features prompted the 
Marine Archaeology Unit to explore the seabed off Tran¬ 
quebar upto Kaveripatnam tn the month of May 1989. This 
was only a trial survey deployiitg side scan sonar licd echo 


sounder. The high surf zone is quite risky to cross here in 
smaJJ boats or catamarons especially when scientific equip¬ 
ment is to be earned to and from the survey vessels anchored 
about 0.5 to 1 km seaward. In the absence of landing facilities- 
all equipment had to be loaded and unloaded at Nagapal- 
linam. Two trawling Son^ and Pow besides a motorised 
surf landing vessel were engaged from Vizag; In uddU 
lion to our small team of diving arehaeolngists, the ser¬ 
vices of Vishul Diving Co, Vizag were requtsitiofied. The sta 
was rough all through and especially after 11 am. and vi^ihility 
was Di] upto 14 - 15 01 water depth. However the main objec¬ 
tive of the survey being bathymelric study and kreation of 
wrecks or STj-uctural remains by deploying side scan sonar, 
ediosounder and magneiomeierp we bad to avoid high surf 
rone. Details of the bothymetne study and side scan sonar sur¬ 
vey of the area upto Chinnarkudi in the south and Vanagiri in 
ihe north upto IS m depth have been given in a paper pre¬ 
sented by Dr. T.C.S. Ran who conducted the survey and the 
same has been published'in this volume. As visibility was nil 
photographs of submerged circular objects noled by diven* 
could not be taken. It is however fiririy certain that a township 
was submerged between Tranquebar and Poompuhnr and 
one or two wrecks lie buried. These will be invcsligated in 
Mareh 90. 

The pottery collected from the intertidal zone and the coins 
fi^und earlier did however indicate contjouDu^ occupaJJou 
firom the beginning of the Christian era upto 19th century 
A.D. The habitariun mound on the shore north of Masala- 
majii Temple was scraped and Red W^rc and course grey 
ware of LOih-llth i^ntury were found. Brick structures of a 
sligfitJy eailicrdatc which arc visible in the inleftidal rone will 
be examined and excavated if found sufficiently important. 

Manavi Thakkar and Bandodkar dived in 9-11 m depth 
between Slnnarpct and Chinnavanagiri where the sonograph 
showed semi-circular objects opposite Chinna van agin temple 
and samples were collected. They are similar to those found 
in the circular cakn like feature with a tumulus of pebbles 
with huge bouldets uitdemeaLh (Fig.2), They were reported by 
Sda Tripati, Alok Tripali, Manavi Thakkar and Srinivus Bandod¬ 
kar at 7 m depth opposite the partly submerged brick wall bet¬ 
ween the Museum Building and MasaLunanj Temple. It is 
proposed to resume exploration of circular objects noticed in 
this zone in the next season. 

Ln conclusion it can be ^vtid that some of the features 
recorded by the sonar and echosounder are man-made fea¬ 
tures. At present it is not possible to confirm whether the dis¬ 
jointed objects to The north of Masalamani temple were frag¬ 
ments of a linear struciore. 

Abbreviations 

1- Tf. ASSl=Transact ions of the Archaeological !kdcty of 
South India, Madras 

2, lAR = Indiaa Archaeoiogy - A Review. 
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RECENT ADVANCES IN MARINE ARCHAEOLQt>Y 


Ancient Port-Towns of Karnataka with 
Speciai Reference to Honnavara 

K,P. POONACHA and M.V. VISWESWARA 


Tbfl Oija&lsA strip ol Utlara Kannada cfctrict from Karwar to BheiRal pUiyoa ^ si^nticanl nSle- in Ehe trans-ocaaTic trade 
Of anctenl modeival Kamalaka- EndoMsd ^ih a funbef of wharfe to ho(d sufficient cargci, ol of navig- 

able water routes wifli deep waler channete and Creeks ocuvieciirig ncft hinter iands 9t<ipfylr>B up-gnal products Wte a variety 
oJ wpctd. arsca nut. spicas and ollief tafEst produca; these places narturgfly formed the 'bone ol oont^jqn' fof nwy 
am&tiotjs nJkng dyoasfies Of Katialaka. 

Stlualed al ihe very moulh of Ihe nwer Sfer^wati. htoona^sr (htanoavura of Honnina "^uru ol inscripticris] is a port-town 
C 3 f greal trom the 2rid century A.O. upto the midiie Of TBEM cenury A.D., ttie foreign tnavetogues siipply 

abundant iBsUmony to tte nrportanoe as a port-town Ancjent Egyptaans, St^TKrians and Phosnici^ broggrif mesif vessels 
near Karwaf port. The aio^ence ol UKanefi (s sstety ^vioe tat a boat. Hke an ancborl discovBed n the Pacific ocesn estfliot- 
lishae^ the mantimfi contacts of Uttara Ksnneda pods 

T?ie paper the aJChaeoiogieaf poiantiaJ o^ the ooastaf strip with speciaJ leiereneg to Honravaf. in the ligh! of 

Qp^aphic^. ffterary and archaeological soimOSO and prtMdsfi tha basic for scientiffc and systernalit gxpioraffon 
OKcSfvabork tncim the point of wew of underwater arctiaeotagy 


Karnataka is endowed with a coastal line of about 400 kirt 
length having a gradual transitiuii between the Konkan 
coast m the north and that of Kerala on the stHith, This 
stretch, in fact, ff}rms part of the west co^tp accomodating 
such weU known ports as Oxhin in the south and Dwaraka 
in the north-west smd having fairly long continuum of 
maritime activities in the form of coastal and overseas trade 
from the very Harappan times down to the colonial phase of 
the histor>' of the Indian sub-continent. In Kamataka, the 
coastal stretch is distributed in two dislrit^ vij, Uttaia Kan¬ 
nada and Dakshina Kannada accommodating many impor- 
tarn pon-iowns of great antiquity. These port-towns, besides 
nouri^ing the then contemporaiy economic and political 
powers, acted as centres from which emanated ^ocici-cultnral 
and religioiis expansion through brisk trade contacts with 
far off regionsH right from the early centuries of ihc Christian 
era. 

"niough the andent port-towns of the adjoining states of 
Andhra Pradesh and Tamil Nadu on the one hand and 
Maharashra and Goa on the other are oomparativcly well 
known, the importance of and the role played by the coastal 
strip and ports of Karnataka are hardly kntswn^ obviously 
due to the relative scarcity of authentic data-^^ The present 
paper attempts to collate the sparse and scalteted infoima- 
tion from various sources which, it is htrped. would serve a.H 
a prctiminary data for undertaking well planned intensive 
surface and sub-surface investtgations. 

I GEO-SETTING AND VARIETIES Of PORTS 

The Uttara Kannada coastal strip stretches to a length of 
145 Km in a tong and neat straight line in the South - 


South-western direction. This strip endowed with natural 
harbour amenities like wharfs holding sufficient cargo, 
navigable water routes with cfcqJ water channels and creeks^ 
is obviously dotted with more than a dozen active major and 
minor port-towns, some of which enjoyed inter-continejital 
celebrity since early times. The geo-setdng has gifted this 
ooatal strip with an unique combination of different types of 
harbours namely: two island ports (Devgndh and AnjadivJ* a 
bay port with perfectly sheltered cove, a river port as well as 
a swarp (Sadashiv'agadh) and a creek port (Karwar), A cham 
of conducive gorges, caused due to tnrrenlial monsoon 
floods, throughout the coastal strip well connected with 
hinter lands rich with up-^at forest produces helped these 
places to grow as pprt-towns. The estuaries of Kali, 
Bedthi (Gangavali), Sharavati and Agbanasini as also ihetr 
rivuhis having navjpble upstrenms upto^oorcs of kdomettcis 
and the existence of pre-sail halting stations like Jalikundii 
(Kar^mirmi Fuilemy’s Kanaihni and Pcriplus’s Kuittdmi 
Kaigunda (Pis. ,l4]-33)» Basavuraja durga, etc in die near pro¬ 
ximity, have considerably contributed to this quick growth. 
The up-ghat products like a variety of wood,, areeangt, spiixs 
- especiaJJy pef^r and other forest products - were the 
chief export items.-. Teak wood (Tectona grandis) of the 
finest quality grown in the Gunda (Supa taluks Dist. Ultara 
Karuiada) region was used for ^ip huiJding by the Euro¬ 
peans till the end of the 18th century A.D. China-silk in die 
early days and good qualiry war horses In the medieval times 
formed the main imports^(a). Naturally, in due recognition 
of the economic, political and strategic imporEnncc of 
these pwrt-towns, several forts were also built in the sub¬ 
sequent periods. 
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II PRE AND PROTO-HISTOKIC TIMES 

The activities assodatcd with the ocean appear to have 
begun in the coastal strip, right from the days of its earhest 
occupants. The information pertaining to the first inhabit¬ 
ants of this region however is very meagre, [n this connec¬ 
tion, the discovery of a few mesolithic sites near Beleheri 
and Hattikeri (both in Ankola aluk, Dist, Uttara Kannada) 
by the exploration team of the Deccan College^ is signific¬ 
ant. The absence of the palaeolithic cultural assemblage was 
o^ously due to the Don-availability of suitable raw mate- 
riab such as Quartzite and Ciypto-ciysialline Silica no the 
one hand and the impregnable forest on the other. The 
team, however, opined that "the changes in the relationship 
of the land sea level during the Quartemaiy and Holocene 
periods have also contributed to the growth of cultures in the 
region". 

Earlier explorations in the coastal plains had already 
brought to light the nock shelters around GoJearaa,^ espe¬ 
cially at Ramatirtha, yielding a few sherds of gritty red ware 
as also a fragmentary polished stone axe. The evidcnct, fol¬ 
lowed by the discovery of a neolithic settlement near 
Shimoga^. where the river Sharavati rises, suggested that the 
valley had cnfitacts with neolithic folk; Honnavar situated! at 
the mnuth of the Shatavali served as an important outlet for 
the fenest and mineral products of the west coast. Based on 
these evidences. Dr. Rao®, postulated that the neolithic folk 
moving down the escarpment of the western ghats to the 
small rock shelters around Gokama perhaps brought with 
them gold which they mined in the Shimoga-Dharwar^ reg- 
ioQ for ejqwrt purposes. 

Recent exploretionSi in the Mstlnud regioQ huve brought lo 
light a number of sires ii) the Shimoga region^ along the river 
valleys yielding oiltumJ artefacts ranging from the 
Palacolitliic to the early historic dines. Of these, the otxurr- 
ence of numerous Neolithic/Chalcirfithic sites in the iip-g]iat 
region is of special significance and may corroborate Dr. 
Rao*s observations. However, further probe by way of 
extensive excavation In some of thej»e sites is necessarv to 
^bslandale this view. 

Wth the emergence and spread of Iron age this coastal 
strip seems to have attained more significance and became 
better occupied^. The [mditional nomenclature of the area as 
TflfJiirjdmn kshftm* is noteworthy in this regard. 

Some of the schoLani** opine that the reginn got the name 
Tulunadu (drived etymologicaJly from the Dravidian root 
Tuim meaning 'to row' (obrioiisly a boat}. There are two 
more words tuint iulaiyQFt' also signifying "to ply into 
water’ and 'io play In waier^ respccdvelyu This derivation 
suggests that the people of this coastal strip, besides being 
baskaiJy fishermen, were connected with business and sea far¬ 
ing activities frorn the very early ages. 


m EL4RLV iilSTORlC TIMES 

In the early centuries of the Chrisiian era, the frequent 
references of foreign travellers dice Pliny^^ tholemy^'* and 
the Sea Manual *Fmplm of ih^ Erythracm seem 
almost unmistakable in testifying to the vigorous 
trafLMceanic coalacl of Alvakheda {Ofokhoirah MaJpe, 
Mangalore (Mangaromhf Hdyavara and Barkur (in District 
Dakshiim Kannada), Basmr and Honnavara (Naura in Dis- 
tfkt Uttara Kannada) which have been throughoyt the his¬ 
tory of the ojasial strip, vibrant with variegated activities. 
These ports played a sipiOcant role in shaping the economic 
prosperity of the region by contributing considerably to the 
affluence of the people of the port or hinterlands as also of 
the far off pohlical centres having control over both. A 
number of early Roman and Byzantine solidT® found in the 
hinterlands and along the coast attest to this fact. 

C^^piing to the cpigraphical sources, besides the existence 
of a niunber of inscriptioos giving m the details of taxes*^ on 
the import and export commodities, the recent comparative 
studies of the epigmphical dteratnre of Karnataka Onth those 
of the South-east Asian couniries shed more light not only on 
the cuJturaJ contacts that Karnataka had with these countries 
but also on the brisk maritime activity through which such 
contacts were made possiblcr Such a comparative study has 
established that many of the inscriptions ranging in date 
from 4th to 9th century A.D found especially in Jawa, 
Sumaimp Borneo, Thailand, Malasia, Cambodia, PhilLipines, 
Maldives, Vietnam and Burma have some common fea- 
lures to share with the enntemponiry epigraphs io Kar- 
nataJui, in so ^r as epigraphicaJ similarities and content, for¬ 
mat, pattern of mentioning the details pertaining to the date 
and Exrtain names of the kings and loponyms are concerned. 
The names akin to those of the Ganga kings Didiga and 
Marasimha^ Alnpa ruler Chitrasena of Ahakhida etc are 
specially noteworthy. 

From the point of view qf marine arcbaeo-log^'^ it is of spe¬ 
cial interest to note that the inseriprions which give ample 
information about the two Mahdm^vikaj (master mariners) - 
Bud^agupta^*^ and Usauiu^^ contain some letters having a 
striking resemblence lo those In the early Chaltikynn inscrip- 
tiort$. More than aU, the recently discovered inscriptioii as 
far away as Mexico f America) has ttinch resemblance 
to the Katmada-Telugu alphablets testifying to the adventur¬ 
ous visits of the people, possibly from Karnataka, to these 
countries especially for trade. Vi^hat is more important in this 
newly discovered inscriptions is that one of them refers to 
M^^hdndvika Usaluna aod some letters bear resemblence to 
the Kannada - Telugu letters of the eouiempomiy times^* 
(7th century A.D.). It is quite certain that this Mahdudvika 
hailed and sailed from some part of South India and in view 
of the above similarities, the possibilities of his belonging to 
some part ol the erstwhile Karnataka empire which tmns- 
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grcsistd the present day gcogniphical limirs of the Slate can¬ 
not be ruled oul. 

U h worth rcmciribcring here ihal during the above peiind 
(fTom 4th lo pentujy A.D,). ihc coa^al strip of Kar* 
nataka around Honnavar was cofitinuously under the control 
of the three major dynasties of Kamatuka ihe Katbmha.'^ 
of B^navasi (circa 375 to 54d A.D.}^ the Weslicrn Cl^lukyas of 
Badami (circa 543 to 757 A.D.) and the Rashtiakutas of 
Malkhed (753 to drea 976 A.D.)* The local chiefs Chit- 
rasena Alaparnfa, Chitrasena Mahakella, Bhoja Afankita 
etc either had matrimoiiial alliances with the ruling 
monarch^ or were close relatives of them. Motenver, the 
epigraphs of the period mention that the mighty army of the 
Chalukyas" i?/evdm> subjugated the 

Maury as of Konkan near Ghatapim (Elephauta Island). 
Vikramaditya II is also staled to have conquered among 
other countries Ceylon pud CamtK>dia^'\ 

Within the region under consideration, three copper plate 
charters issued by the rulers of the coasial area deserve our 
special attention. They arc Hiregutti copper plates of Bhoja 
Asankita^^, Honnavar plates of Kaikaya Chitrasena^ and the 
Haldipur plates of the PaJlava Chief Gdpaladeva-^. Signific¬ 
antly, the first two copper plates refer to grants made to the 
Aryasamgha (Buddhist l^iMrusJ and are the only copper 
plate records of the Buddhist affinity of the early peric^ so 
far known. 

It is intcrrsling to note here fhat while commenting an the 
Icnn Dfpak&vishaya cKcuiring in the KiregutU plates. Dr. 
Desai^ opined that ^if these names are to be derived from 
dipii meaning 'lights they would have derived the appellation 
on account of the existence of some lighting amngemenls 
like light-house un them/^ 

U is too well known a faa to stress here that the spread 
and develt^ment of Buddhism had a direirt bearing ou the 
trade activities cspcdally in the South Indian coulejrt. The 
grants made by the rich merchants of Banavasi to the 
Chaityas of Karle^ is a significant point to be noted here. 
Within the region under discussion, the eiq^lorations by 
Dr. Sundara^ have brought to light as many as three 
sculptures of the Buddha, Yakshas of the Buddhist affinity 
as also some of ihe associated brick structures. In the li^t of 
the above infoimatiou, a re-examination of the sites, espe¬ 
cially around Honnavar^’ has brought to light certain 
important and interesting evidences. Haigunda (a small hilly 
island in die midst of the river Shanivati, about 20 Kms east 
of Honnavara. which was earlier explored by Dr. Sundara ), 
appears to be a very potential site from the pomt of view of 
marine archaeology. (Pis. 31-33). 

This island {referred to as Fayvegundupura in the inscrip- 
tions) was the capital of the Kaiikaya kings^^ and abounds in 
cultural artefacts compri.siug brickbats and potteries datable 
to the early centuries of the Oiristiau era. The structural 
activity is oonceutfBted on ihe hill located in the mulhcm 
part nf the island, as also in the agricultiiTal fields on the east 


of the hdlock. The vantageous position of the hillock and the 
structural activity noticed there indicate that besides a religi¬ 
ous Etmeiure that was esdsting there - most possibly a suipn - 
it might have accomodated a light house. Similarly, the 
remnants of the structures especially those noticeable in the 
Dai lerrajn betnw on the periphery of the island, much 
eroded due (o ihe rain waters, may indicate some sort of 
warehouse. Their exact plan, form and function, however, 
cannot be discerned due to the age long accumulated debris. 

Udyavara (ItKuted abaul 6 Kms south-west of Udupi) in 
the Udupi taluk of Dakshina Kannada district is another 
equany putcntial site in this regard. Referred to as Udfvura, 
f/dryffvura, Udayapura, etc in the inscriptions^^* and men¬ 
tioned as Oddra in the C)jyrh>'nrhui' FapyrP^^ this place was 
the capital of the AJvakheda iOhkkoimf for a faiiiy long 
time. The ancient habitation mound w (p the village is for¬ 
tified with mud rampart pierced by as many as three gate¬ 
ways. Within its orbit is a well defined dtadcl llocalJy known 
as Bidergiidda^ and a lower town facing the sea. Covering an 
area of 50D x 150 metres^ the site yields large qu^tities of 
pottery crmipriEing the Megalithtc Black-and-Red Ware, 
black polished, plain red and cream wares both in the lower 
town as well as in the sections of the citadel mound. The 
ceramic evidence suggests a dale of 3rd-4th century A.D. to 
this ancient port-town. The occurrence of chert blades Ln 
small quantity may push back the date much earlier to the 
pniio-historical period. 

Extensive cxcavatkm in these sites, cm par with 
Arikamedu (Fonthcherry) may throw valuable liglil on the 
trans-ocean ic oommerdal ties of ihe coastal strip of Kar¬ 
nataka with RomC- 

Coming back to the Uttara Kannada district, based on the 
stylistic similariles of the sculptural art of the region with 
those of the Buddhist siles of Andhropradesh on the one 
hand and of the western Deccan on the other. Dr. Sundara^^ 
opined that "there are cleaziy two distinct phases of the 
Buddhist sculptural art having two different regional 
sources: the Amaravati and the western Deccan, one almost 
immediately following the other"'. Quite significantly this 
observation holds good for the trade contacts that the North 
Kanara coastal strip had with South-East Asian countries 
during the first 5 cenrurtes A.D. under the 
Satavahana-Chutu regimes in the first three centuries and 
under the Kadambas durinig the succeeding two centuries. 


IV.. EARLY \tEDEIVAL AND MEDEIVAL TIMES 

During the early medeival period, i.c.. 9ih to Oth cen¬ 
turies A.D. as many os eight Arab travellers visited this 
place and have left graphic aoxiunts of the maritime 
activities of the coastal strip in general. TTtese accounts give 
a strong impression about the presence of Arab merchants in 
the coastal region since 9lh century A.D.^ and sjMiuk highly 
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of Bi^thara rulers (Rsis^trakuEas) who maiutuined very cor¬ 
dial relationship with the Muslims, obviously for coDunerdal 
advantages. To these Arab merchants, the entire western 
coastal suip ijpt<> Konkan is [amiliar by the name Malibdro^ 
Munibdr. ITieir description mentions the location of the 
pon-iowns. The commodities that were traded in, the hintcr 
lands jjuppiying these c^Jm modi ties and the mtiiTal scermrto 
of the port5- All of them pointedly refer to the production of 
good quality teak. Diminisqui^ (A.D. 13ZJ) mentions that 
Manibar adjoins Hunnur (T-Jonnavar) and it is named as the 
country of pepper . Fhn Batuta^^ (A.D. 1359) refers to Hon- 
navaia and testiFics to the fact of its prosperity through traJe 
and eortimerce- 

The epigraphs of the period also throw ample bght on the 
then contemporary trade aetiviiy^E, The fatnoii.s meicamiie 
iirganisatiofi of Ayyavak^ claiins in a record of USD A.D. 
that Ibey procured for ktn^ many costly materials through 
water and laud routes (Jaiasthaiti vdirmj. Another spccifk 
ilJustratioo is that of a certain Kammatachetti Setti, a royal 
merchant of (he Hoysala king Viraballala U (1173-1220 
A.D.)^ who procured for the king horses, elephants and 
pearls. In the succeeding centuries a large number of Euro¬ 
pean travellers^! visited the region. Their accounts arc rcally 
valuable in assessing the economic prosperity achieved 
through brisk maritime trade that the coastal strip witnessed 
during the i5th-18tb centuries A.D. 

A variety of good quality war horses fMaiiianr, 

Bithru erc> were regularly imported fram Arab and Persian 
countries during the Vijayanagara period. Though Bhatkal 
came to limelight during this peric^, Ankola, Mifjan and 
Honnavara also continued to be the chief ports. To have 
direct control over the rrgiun and to centralise the horsu 
tratk through these pons as also to effectively check the 
menace of the ever increasing piracy, the Vijayanag^u kings 
established new tenitorial divisions like Edrakuni - vL^h^ya, 
HctnndvarQ-yishaya, etc and tnisted offidals were made 
ineburge of thenr^. The Honfidvard-i^ishaya comprised three 
divisions frajyds^. Halve, Tuluva and Konkana respectively 
covering the Eerritory in the south upto Bhuikul, from Bhat¬ 
kal to Gangavaii and the area below Gangavali, The places 
had regular administrative office khdvadi} csLuhlighed obvi¬ 
ously for the effective political and economic control over 
the trade activities. 

Femoo Nuniz*^ whose name is inseparably linked with the 
history of the Vijayanugard empire, who was himself a honn: 
dealer, remarks ihat ‘"(The king) caused horses to be 
brought from Oromuz (Persia) and Adeem (Aden) into hi$ 
kingdom and thereby gave great profil to the mcTehanU, 
paying ibem for the horses just as Ehey asked. Ihc king every 
year buys thirteen thousand horses of Oromuz^ and coun- 
try-breds^ of which he choses the best for his own stahla, 
and he gives the rest to his captains. .. Jt is interesring (o 
note in this connection that Krishiiadevaraya in his 


famdlyada**^ urges to improve The harbours and port-towns of 
the kingdom so that imports of various articles are smooth. 

In the pn^t-Vijayanagaro period also, the local chiefs hav¬ 
ing well understood the importance of these ports continued 
lo encourage their development. Hyder Ali"*"* not only buQt 
the naval-yard at Honnavar but al^ erected a (an for Ihe 
protcciion of the Town. Buchanan'^ however, informs that 
Honnavaia was sacked and demolished by Tippn Sullan 
which must have been dorte under peculiar political cir¬ 
cumstances. 

V SHIPWRECK!s 

In the light of the above literary and archaeological evi¬ 
dences, it is certain that the ooaslnl strip of Karnataka ts very 
potential and deserves detailed investigation. Even with 
regard to the shipwrecks, we have ampin mrerences. 

The fact that the Chalukyan monarchs succesfully invaded 
many an island aided by powerful troops suggests that there 
mighL have been disastrous naval combats resulting in the 
total submergence of many a ship/boat along with their 
cargo. From this point of view, npigraphical relerence^^ 
mentioning the naval batik fought off G/iBr£ij?iirr(Elephanta 
island) cited earlier is significant. 

In the 17th century A.D. in a naval engagement between 
the Dutch and the Portugese in and off Honnavara port, as 
many as 52 vessels sank^. This must have happened wheii 
the Keladi nikr Shivappa Nayaka drove the Portugese nut 
of the Homiavara fort with the help of Dutch army^'^ 
already itieriiioned that Hyder had esiabli.shed a dock unit 
for building new ships as well as for repairing the damaged 
ones at Honnavara. Lastly, Buchanan^ says that ‘^iu the 
lake (be calls the moutb of the Sharavati river as the lake of 
Hormavara) remain the wrecks of some which w ere .sunk by 
our troops after thHiirt was taken by assault."’ 

Besides the above mentioned evidences, there arc some 
indirect dues for the possible shipwrecks. The coastal strip 
of Karnataka is having comparatively low agricultural prx> 
ductivity with smaller hinterianck thin tlie nunlusni Konkan 
or the Gujarat fnints^*. This was probably one of the rea^ns 
why the southem part uf the Western Coasta] strip was 
infested with pirates from a very early period. Ptolemy had 
good reasons to label this area as "'Andron FieratQff'"^. The 
eariv medieval period witnessed regular piracy in the Indiaii 
ocean which some times assumed menacing proportions. 
Uieraiy works ate replete wi th refereiitts to a variety of piracy 
in the Indran scu coast including the right to salvage the com¬ 
modities out of a wrecked ship. These piracies also mu.st have 
resulied in a good nunfber of shipwrecks the details of which, 
however, cannot he known. 
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M* VTSWtSWARA 

I have a comment to make on this first Deepaka Vbhaya 
and this problem was actually discussed with several other 


epigraphists like Dr* K.V. Rumesan. Mysore and ihe inscfip- 
liuo dearly says it is Deepaka Visbaya. 

lnscription number iwti refers to Amudweepa which is 
ideniificd as Anjawadeep island. UTiat is significant here is 
the reference to Dweepa in the river Sharavati. la the 
inscriptfun it is mentioned as Dweepavishaya. 

S.R. RAO 

It Ls a gi:K>d paper in the sense That it highlights ihe need for 
undertaking Marine Archaeological research on Karnataka 
coast, fn fact one of the reasons why we are holding the con¬ 
ference in Karnataka is ihat we should bring to the nntke of 
the Government of Karnaraka and the universities in this 
region the necessity of saving underwater cultural heritage 
namely wrecks and .submerged ports. As dredging is going on 
in the shallow walers on Kamataka coasts all archaeological 
evidence will Iw lost. If sufficienl funds arc made available tt 
would be pr ssible to salvage the shipwrecks. Mr Vlsveswani 
and Mr Poonacha have coliccled valuable evidence obout 
marine actlvllies. I hope the State Government will see thal 
steps are taken in time to save ibc nation's ujiderwater oii- 
turaJ hcriiage on Karnataka coast. 

VISWESSWARA 

I have to make a comment, Mr Poonacha is going to exca¬ 
vate ai Gudnapuf. a very important rite whkh has eaily 
Brahmanical temple. Other relics suggest ovciscas contaebs. 
Another observation is to be made on the reference to 
Deepakvishyn. Vishaya is tenitoiy; Deepak may mean 
Dvipa, Dvipa Vasurikayatn is mentioned in several inscrip- 
tLons, The Prakrit word for Deepa m Sanskrit is 'Diya^ Diya 
is light r It has been po^nled out that Roman conlacts existed 
in the early historical period and there is evidence for it from 
Udyavara on the west coast and upio Coimbatore on the east 
ctiast- 

tlR. RAJAN 

Some Megaliths arc also associated with Roman cotns in 
Coimbatore Disirici. The site tif Kudimalai which the Tamil 
University in Tanjore is excavating has yielded bagfuls of 
camelian beads both an worked and worked. Some etched 
beads are found within the Megaliths. This i$ an incbcalion 
for the existence of prolific trade relations of Coimbelore^ 
with the west coast beL:au.se Cambay was the main centre of 
Camciian. 
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Kalingapatnam Port through the Ages 


SREE PADMA 


nrifl study ds ihe buned ports wfh a gionoufe past farms a tasc^ing subject in the fusprv Nstoiy oi irfaia. Kaarg^Datrwn. 
IS « of tJB inportanl pons on the east coast Sni«akuiafn Ptstnd ol Andnra P^acte^. Kaltr^, said to be ihe eftity 
mannas on Ihe easi coast veniured inio Ihe Oi>en sea and camsd qn eoctansHie tirade wrtti courrtnes lie 
Bomoo, Sfi Lanka as mentioned in Ihe and in^oplionsi Kalingapatnam, bemg a psrtner in south 

Asian irede and spread of Indtan the cenIfB fer Maf¥ie ArchaaoiOQictf aUicte d Mctfva Urwer^ propoees lo 

InwstigaTe that of the ancient pari Miidi has been s*attowed by the sea Onshore evidmoe has pcScaled that since 
2nd century B.C. rt nao trade goniscts vrfth rtfief oaumrias. 


Kdlitigapainaiti, an ancii^til port cit^, sltuaied at the 
momh of ihb nvct Vamsaidhaia in the District of STikakuJam in 
Andhra Prai±esh. The city lies 32 Kms north cast froni 
Srikakulam proper. 

The name Kalinppalnarn means the town or the city of 
[he Kalingas. the ancient tribe. The hlslory of Kalingapat- 
narrt is nothing but the history cf Kalingas. who earned repu¬ 
tation for their bold marilime activities on the east coast J 

Mention of Kalingns was made first in Mi^^bh^rnin and 
subsequently by Rartwyana^ Jdiaka^^ Fardnas and Ceylonese 
Chronicles. The origin of Kalingas in the Mah&bkdratif is, 
however, an interesting story where sage Dirghaiamas begot 
five sons through Sudheshna. at the request of her husband, 
king Bali. These five sons Anga, Vanga. Kalinp^ Surma and 
Pundra were given tracts and these tracts were named after 
the mkr^- This the tract ruled by Kalinga Prince and 
came to be called as Kalinga country and its people as KaJin- 
gas. 

The rulers nf Kalinga paid much attention to seafaiing 
activities. Shipping and Maritime Trade were the compulsory 
subjects among other studies-^ learned by the Kalinga Princes. 

Kalingas were the pinneers of Tndian colonisation in further 
India and Indian archipelago^ especially Burma. Ceylon, Bali, 
lava, Sumatra, Borneo and MaJaya. ^me of the traders seT 
tled in these lands. In Java^ these people arc still called as 
“Klings" after the name of Kaltnga. They started using an er^ 
in 75 B.CTil] today ihc remains of Hindu culture are visible 
m numerous magjiificen! Hindu stiucturt^ and inscriplions 
and historical poetical compositions in Sanskril languagc^^ 

As lar back as 2nd Century B.C. Kalinga has been noted 
for ils fine muslins^ which were cjtported to the far off coun¬ 
tries. The other enpans^ of Kalinga were grains, jaggery, cot¬ 
ton, elephants, peacocks etc.. Some of the Indian ejtports 
rqiained their native names in the languages of foreign coun- 
tries. 


KALtNCAFATNAM AS A CAPITAL 

The inscriptional evidence'’ shows that Kalinga was an 
independent kingdom rn 3rd Centun^ B.C. The boundaries 


of the kingdom expanded during the reign of Eastem Gan- 
from the river Mahanadi in the north to ibc river 
Krishna in the south. 

As the extent of Kalinga country changed from time to 
time^ so the capital shifted from one place to anotiier. The 
Mahdbh^raiti, mentions two capitals for two separate groups 
of Kahiigas viz. Rajapuram and Dantupurnm, TTic 
Rdmdyana refers to Kalinganagarij as Ihe capital. According 
to Ceylonese Chronicle Simhapura is the capital 

Asoka siases in his msenption that Dhauli is the capital 
Most of the rulers of Kalinga have mentioned Kalingunagora 
as their capiinL 

There is a lot of controversy among the schobis in iden¬ 
tifying these capitals with modem sites. It is difficult to iden¬ 
tify any one place a% Kalinganagara since the name was given 
to so many'pla^ which served as a capita) at a particular 
time. Among these Kahngapatnam rs one which served for 
some time as the capital of Kuliiigus. 

Kharavela^ the Chccii King states in his famous 
Katigumpha inscription** I hat he repaired the buildings, 
walls and gateways of Kalinganagara, the capital city. This is 
substantiated by Kalidasa in his works and 

Da^akumdra ChariirQ^- where he alludes to Ihe capital of 
Kaiiiiga dttiQted on the sea shore. The Eastern Ganga king, 
[udravarman in his Chicacole grant and Hastivarmun in 
his Narasingapalli plates*^ also tefer to Kaltnganaguiu, the 
capita! city as situated near the sea. From this evidence it con 
be established that Kalingapalnam quite for some time 
enjoyed the position of the capital of Kalingas. 

KALINGAPATNAM AS A PORT 

The ancient geographet Ptulemy*^ refers to the then exist¬ 
ing ports on the east coast among which Palur was a prospet- 
ou-s port lid the advent of Europeans. There were other pan 
towns like Dantapuri, Ganjani. Kalmgapatnam and Vis- 
akhapatnam mentioned by Pliny. 

Kalingapatnam was previotLsIy calkd by Ihc noiTLes^'^ Kach 
nagard, Katikardana and Kartikeyadhama. It was a famous 
port town, said to be once washed off by the sea. Kharavcia 
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Eontiaued jo the o)d capital of KaJinga Kings by Fcpairing its 
gates, walk and buUdtngs that had been damaged by stonn. 
Scbalats are of tlic oprnitHi that the capital of K^nga wa:died 
away by the sea lay near the ptesenl town of KalingapalAam. 
Now it has been silted up. 

At present there is a port office maintaining the rectmkt 
(rom ]930'*,whkh suggest that the port was situated on one 
side of the river mouth at latitude !8* 20' North and logitude 
84° 8' east. Its taadinaric is Garuh hiU about 4 miles in land, on 
which ts built white Pagoda, but as i| U sometiines obscured in 
haiy weather, a beacon has been erected on the long, low reef 
which extends for about half a mile sea-ward- in pacing this 
point, vessles cannot approach nearer than a mile- The bay 
near the port is a broad and deep expanse of water of a cres¬ 
cent shape opening towards the east. The port is equipped 
with a light bouse. There is a beach road built in 1937 connect¬ 
ing the entrance to the port limJt- 

Thc port was functioning up to 1952 and the loading and 
unloading to thedups have been undertaken with the help of snail 
boats. The abovesaid lighthouse is now covered by sand 
dunes. A new light house was constructed nearly 1 K.M. 
away from the old light house. Likewise, olden instailntirtn f: 
might have suffered the vagaries of the sea and suh mprgwt 
during successive periods. 

The ancient dty of Kalinganagara is at present a big 
mound nearer to the present town of KaJingapatnam. Some 
gold coins were found in the site bearing the script of Gupta 
age.* The site was excavated in 1908 by Mr. Bhatlacbarya. 
The different layeis of the trial trenches revealed pottery, 
large-sized brick walls, glazed tiles etc., which proved 
beyond doubt that the site was a fortified dty or a capital 
ri^t from the 2nd Century B.C. up to caiiy medieval limes^' 

The subsequent excavations by the Archaeologica] Survey 
of India (1977 to 79) in the ^upa mound revealed that 
the occupatian took place in 300 B.C.^ Among the 
findings there are some remains of a brick, wharf. The stupa 
must have existed opposite to the old port. As we know the 
couise of the river mouth changes every 20 years or so the 
port tnstalladotns had to be to recosstniaed from time to 
time. So, before studying the old ports that are located at the 
mouth of the rivers, we have to acquire a Lbotough know¬ 


ledge of the old river courses. Application of remote sensing 
techniques and geophysical exploratiDn of the area are likely 
to bring to light the submerged port installations and provide 
data for the reconstruction of the maritime history of the 
east coast in general and Kalingapatnam port in particular. 
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RECENT ADVANCES IN MARINE ARCHAEOLOGY 


Centre for Marine Archaeological Studies 
Present Status and Future Hans 

Pro. T.K.S. PRAKASA RAO 


The Centre for Marine Archaeological Studies estab^ 
lished in Vi^alchapainam by Andhra University bf now one 
year old. This inter-collegc Centre has been set up with the 
objective of carrying oul multi-dkdpiLimry and inter-dbeipt!' 
nary research work into all aspects of marine archaeology^ of 
the entire easl coast in general and the coast of Andhra 
Pradesh in particular. It is hoped that the Centre has a sig* 
niheant role to play on the east oo+iiii in the years to come iu 
view of the following favourable circumsuficcs: 

(i) Scope for inter-departmental cooperadon, particularly 
m marine ajrchaeoLogical studies in the different science, 
engineering and humanities departments of Andhra Univer¬ 
sity, (li) keen interest shown in the objectives of the Centre 
and cooperation extended by NavaU Port and other 
Oceanographic institMtiojis stationed in Visakhapatnam and 
(lit) geographic locatton of Visakhapatnam on the east coast. 

T^e Centre for Marine Archaeological Studies came into 
existence with the appointment of Co-ordinator in 
December 191MS. Subsequently, an Advisory Committee has 
been constituted with a senior Professor of geographyp Head 
of the Department of History and Archaeology, Scien¬ 
tist-in-charge of the National Institute of Oceanography 
(WaJtair Regional Centre)* representatives of Eastern Naval 
Command and Naval Science ^ Technology Laboratory, a 
specialist in Marine Archaeology besidc$ the co-ordinator as 
members. The Centre is boused in the Department of 
Geophysics. A specialist in History and Archaeology« Dr. B. 
Sree Padma is assisting the Co-ordinator and looking after 
the research activities of the Centre. Recently, Dr. E.V. 
Gangadharam, a specialist in Marine Archaeology, has been 
appointed as U.G.C. Visiting Professor for a period of one 
year. 

One of the first investigations that the Centre has taken up 
is on a submerged temple. Responding to the centre's 
request for cooperation ^ a diving team of the Eastern Naval 
Command carried out search operarioos in an area of 400 k 
8110 metres. Further work on the collection of authentic 
infdrmaiion on the existence of the temple is in pmgress- 

Thc National Institute of Oceano^aphy fWaJtair Reg¬ 
ional CentreJ gave training in geophysical data acquisition to 
a member of the Centre by permitting him to participate in 
one of its cruises. Dr. B. Sree Padma has visited libraries 
and archives at Hyderabad, Goa and Bombay, She had par¬ 
ticipated in the recent Dwaraka expedition and had the 


unique opportanity of working with Dr. S.R. Rao. During 
the course of her stay at Goa, Dr. Sree Fadma has coUecled 
information on 17 ship wrecks, all in the vicinity of the 
Andhra Prade-sh 

Exploration of a submerged port near Qdacheepurupalli 
has been undertaken along with experts from Slate 
Archaeology Department. Potsherds and bricks have been 
collected. A detailed study of bricks revealed that they 
belonged to medieval period. Electrical resistivity survey in 
the ssme area brought to light anomalous subsurface condi¬ 
tions. The causative features may be inferred to be brick 
walls or dumps of brick$ or pottery buried at shallow depth- 
More detailed resistivity surveys are planned to delineate the 
features o( interest. 

In order to be able to implement the objectives of the 
Centre more effectively, a workshop was organised on 
‘"Potential for Marine Archaeological Research in Andhra 
Pradesh" on 2nd and 3rd October 1%^ which was attended, 
among Dthers, by Dr. S.R. Rao, Prof. G. Victor Ruja- 
manickum and Prof. K,S. Behra Key note address by Dr. 
S.R. Ran and 15 articles on diffcrcnl aspects of Marine 
Archaeology on the one hand, and discussions with I he 
specialists on the otbef greatly helped in framing the 
future plans of the Centre. The Cenire was fissured of co 
opemtion and assistance ffom {i) Marine Archaeology Unil 
in the National Institute of Oceanography, Goa (ii) Depart¬ 
ment of Ancienl Industries, Tamil UniversiTy, (iii) Orissan 
Institute of Maritime and Southeast Asian Studies, 
Bhubaneswar, (iv) Nmional Institute ol Oeeanogmphy 
(Wahair Regional Centre), (v) Basicm Naval Command. 
Visakhapkalnam and (vi) Naval Science and Technology 
Laboratory. Visakhapatnujn. Among other organisalions. 
Port Trust. Visakhapainam and Hindustan Shipyard Limited 
co-^ponsored the work^ihop. 

On the strength of the experience of past one year, the 
outcome of the w^orkshop, and the coupe ration assured by 
the Univcraily departments and other murine institutions in 
Visakhapatnam, the Centre will be formulsiling schemes to 
work on the fnllowing aspects : 

Systematic archival record and document seiirch for creel¬ 
ing a reliable data base for marine archaeology of Andhra 
Pradesh. 

Comprehensive study of old ports of Andhra and their 
role Ld the economic history^ and maritime trade of India. 
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Imernalfcinai mariUnH: trade of Andhra with South-east 
Asia and tht rest of the world during eady historiCp Por¬ 
tuguese« Dutch and British periods. 

Boat huilding traditions of the past and their lUirvivaJ and 
relevance to the present. 

Geological, geomorphological and satellite imagery 
studies of the coast of Andhra Pradesh to locate ancient 
human hahilations, 

Maiioc geophysical investigation of definite target areas 
and potential localities of ship wrecks along the coast of 
Andhra Prade3:h. 

The Centre is consulting the Archaeological Survey of 
fndia and the State Archaeological Department about the 
modalities of formulating a research scheme on ^^Marine 
Ardiaeologkal Studies of Katinga|>atnajn Port Area’\ The 
Orissan [nstitute of Maritime and Souiheast Asian Studies 
and the Martik: Archaeology Unit, N.l.O,, Goa have 
assured the Centre of their cooperation in this area of acti 
viry. 


DISCUSSION 

S.R. Rm: I had been to Waltair and participated in the work¬ 
shop the University conducted. J think that the Waltair centre 


will come up soon. We arc idways ready lo help other centres, 
f had told Prakash Rao and others that they should have an 
experienced archaeologist in their centre. Otherwise, even if 
they do good work, there will be comments from others that it 
has not been done as sdentificaily us an archaeob^st would 
haw done. For exiimple exploiatiun for submerged leir^jk of Vis* 
hokesvara was done by the nuval divers about 2 km away from 
a more potential site where there is a rivulet and a late 
medieval site. Onshare survey was essential before undertak¬ 
ing offshore survey. If, on shore, anllquiijcs such as pottery 
are found it is easier to locate a submerged pun or temple. 
Aticast now exploration should be done by art experienced 
archaeologist. Our intentiun is not to monopolise all marine 
ardiuenlogical work. India has a very vast coastline and there 
must be alleast four or five centres of Marine Archaeology 
supported by the State Govenutients and Universities. They 
must be involved in preserving underwater cultural heritage^ 
If an expert archaeologist is nssodalcd with the onshore and 
offshore exploration then the leant will be sure of the 
antiquarian value of what it finds. The environment is also 
important. Careful excavation without damaging the objects 
mertculous documeniatiDn and systematic study of environ- 
meni and antittuitins are possible if trained archaeologists^ 
geologists and technicians join together in analysing and inter¬ 
preting the data. 
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RECENT ADVANCES IN MARINE ARCHAEOLOGY 


Jeram Sewjee of Kutch And Zanzibar, 
a Seafaring 19th Century Tycoon From the 

West Coast of India 

HARIDAS SWALl 


Kutf:fi-P^ACMMAj is a small i^slncT erf abtaceurt to the Raklslart border covenig m area of tosa Jhan 201 m ^ 

Km. The c£stiic!t es bounded on the sollh by the Gulf of Ka:lhha, on the w«i by the Arabian Sea, and cxi the north, 
east arid south east by Rann d Kaciiha ~ an LirwihatMtatrfe desert which during the rrxjnsoon sasson EJufw to Octobod is 
ahffi Gampiete*v 5 ubrr;er 9 BGl by floods. 

MLtfKira-a port lawn on the Gutl of Kachha mi onee a waied dty is famous tet the shrine of tha saiht Shah Murad 
Who had come from Bukhara to Kachts m the y^srs 1666-06 and Ih^i made his horae. J^o died Thera and even- 

ixialfy tho patron saant of fsherm^i, piots end trader^ 

EXirifig the very eai+y Jiinetoenlh cenh^, one such trader hpcJ a dM*ee was a Hindu Bhatta Jeram Sewpe stnjgginQ 
to make good ii his home town Mundra Ofai traciftion says thait when Jerem decadod to 9& lo ofl Zanzibar* Shah 
Murad bfeseod rm and grfted a charmed gadrt tor his use, SiflinQ on ihe gadd tcMH) Jeram rose in Hb as a min d 
integnty wvth buaina^ aoum^ ard goodwil tor a|. A uwol known bard from Mundm. Ister desortoed Jeiam in a Kachn, 
couptet as gewous, hailod (tom Mufxlra. He did Mwidra proud in far off Zanzibar, he was as good as the 

Ra Rao of Kachha ' 

Jer^ tfmccl waked hs way to Che porl town at Mantlvi. a distanoe of 40 lem irofn Muicfta. he set sai tor Zanzitiar 
on a long voyage which wss to change his fortune. Mandvi, hjs isofl cii embarHertton was temoufi both n the East aid 
i|^ West (Of Its ^tiy pilois. good s hj w , adventitious merohants and boasted of many a Lakhp^ Gtoifennafs) owning 
a lakh of FUipaes or moTB. Later Jeram was to provo tr\al he was s worthy son of the soil and tv own dael was to 
operale between Zwib« and Mandvi tmn^ not only merchshdise m owawige but aiso rwidaring serwes ffid help to 
ai those who wanted Id try Ifw took In and its hirler^nd Jeram did so vnth pa*^ and IxmfliCv tssfftling a seafaring 

merchant pwra wha himself had passed throu^ limefi- 
The name Zansbar sport magic both tor the Aj^is and the todians The ASnem coesi end Zanzibar had corrtdCts 
wrth people ffwn mwiy (Srftoranl slooa ^tty Tsmes. By the TtIVOth OffiiuiV A-0. they wofs colonlsad by peopie Irarrv 
Arabia. 0y TDth Dentury A.D. mosl ol the cceatal Atocana and Zaozibahs had embraced isiiiii 
The Portuguese mjtoe Ih&r presenca toff In the Indtan -Ooean by the end of the 15th oanlyry. A struggle tor power snsued 
betwaan tha Portuguese and the Arabs. II ondod almost 200 years later when tbe'^torlugueM wilhc^iaw fcom the area cf 
conlfcl r™ch to Ihe rafeJ of iradara saihg ihrou^ the inden Ocean. 

Trade between Zanzibar and Kachha racowed a new liSp wtien the dynasty eff lha imamas of MuscbT tomled by Suttsn 
Seyykt (I73i-ia56i tocrfi Iton Toote Vi Undfif the SuMan, Zanzibar ^ipanded m trade wfm tha ouisids wrtd. 

M Ameficffn ccnsdbte was eperwri In 1837 and a British Consulate in [84l. Jeram Sew^e who tied ^rafldy irmly ^tatp 
tehed himself in bult up- a cordiai business ralatHxtshp with iho SuHanSr the Ameflcans and the British which was 

to stand him n good sis^. Hte feadKE^ torged ehesd in rv ondeavourt of speatieading the oofTmmiag nevh^l m Zanzdjar 
by acquinng to fstm tho customs, by acting a$ a trader par enceienoe, as a banker to the Royalty, the Ameficans. 

British and the Eufopeans, as a financier to the Aragjs and as an able ^nporter and esepertp- of goods from and to 
Zanzibar, foWowmg tha manlima tradriiana erf India. 

Jetm was once called open to pfove tv finarvaaf worth to the British wrf» fcater ascertiiined hia Investmenls h Zanz*^ 
to be more than $4.00.000 axciuswe of hia swptueee in Kachna 
Arourd Vtv year 1044. Suttan Seyyid of ZaTZibar compbined Id the Governor of Bombay tfial the Rao of Kachho 
was tmaling Ns Irierto with severity. Evidently. Jmrri had exdtod jealousies not only as an oddmdnQ HusViass 

leader Of his times but also as an ©stfemely weeiftry person in me lafKt of tto bsto of wtiicm hewa&eoptoi^ 

Jeram was a devout of the Kn^™ cull d VaJlabhacharya and whenever he was « inde;. ha undertook long 

to Vfflshnava wlms of worship He waited Malhura around 1B44 when tfiem was no train s&ivioe Vi Irufe. 
Jerwn was not rftaware of the cutture, arts and exafts cf the indan sutMSXibnenf and the aspiralftms of Us peopto- 
But Jeran's head lay m tt^ business JMena ol the East Cqasi i:tf Afiica wfich he was to serve to the end of tvs Ita 
arouTd tfie tale alxlias of the ninete^tli oantorv. 


“Travel! Tliau will finrd a friend in plaoe of hiin 
thou leaves!, 

And fatigue th^lf; fof by labour are ihe sweets 
of life obtained 


To a man of inteiligcnee, ihcre is no glory in a 
consrani residence 
Therefore, quit thy tand and iravel/' 
leram Sewjee of Kulth and Zmmbar was evidently the 
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first lyth Lemurs' twoon from Kuteh <lndia) to be inspired 
by tile above poetic words of an Arab savant, Jeram gave up 
his home town Mumlni (Kulch) and sailed over 2500 miles in 
a country cruft acftB>s the Indian Ocean. He set tied in Zan- 
flbar and built up an excellent rapport with the Arab Sultan, 
the Arabs, the Americans, the British and others. He 
remained iheir friend during the period of about 35 years he 
spent in Zanzibar. He knew no fatigue and verily obtained 
the sweets of labour by the sweat of his brow. Jeram typified 
the man of intelligence who saw no glory in a constant resi¬ 
dence. He quit Kutch except for occasional visits. When he 
finally returned to fCuich he left his Jarge business in Zan- 
ribar in charge of his brilliant agent Ladha Daaiji. Jeram 
died in 1866 at the height of his glory. 

A well known bard from Miindra. later described Jciam in 
a Kutchi couplet as *Jeram the generous who hailed from 
Mundra (Kutch). In far off Zanrihar he was as good as the 
Rao - the luler of Kutch. Jeram became a folk hero and the 
subject of a novel in Gujarati and Hindi called DariyaJal - the 
son of the sea. 

SEAFARLNG INULANS AND THE PROTECTTVE 
DEITIES OF COjkSTAL INDIA 

Seafaring Indians living on the coastline and depending on 
the safe arrival of ships sailing across the seas, offered 
annual Hiual homage to the rnighty ocean and Vanina, the 
overlord of primordial waters on the fiillmoon day of the 
month of Shravana {Jiily-August}. In medieval sculptures 
Varuna is shown riding on his fabulous aquatic animal called 
the makara and endowed with magicai powen relating to the 
fertility of rivers, lakes and the sea described as the abode of 
ihe makata fciocodilc). 

All those connected with seafaring activities also worship 
some ptoieetive female deities of the sea, like Samudramata 
(the goddess of the sea) and ishikotarimata (inspired by the 
island of Socotra at the mouth of the Red Sea and occupied 
by the seafaring Indians in the remote past). Ibc other 
female favourite deities are Hinglajimata and our Lady of 
Navigation.. 

As far as Jeram Sewjec is concerned it is significant that 
Muslim saints variously called as Pir, Daryapir and Daryalal 
have been deified both by the Mtislim and Hindu seafaring 
fi-shennen. pilots and sailors and the adventurous traders and 
Their kilh and km. Jeram was a firni believer in the divine 
ptfwcis of Pir Shah Murad of Mundra which was Jeram's 
hometown. Shah Murad came frtun Bukhara to Kutch in the 
year 1665-66 and made Mundra his home. He died there and 
the shrine built in his sacred memory is considered as the tal¬ 
lest building in the once walled town of Mundra. H is visible 
us one approaches this town, once described as (he 'Paris of 
Kutch' However. Zanzibar was already known as the “Paris 
nf Fast Afnca ” as a tribute to its eternal fascination for visn 
ilnrs and residents from far and wide 


SPECIAL BLF^ING OF SHAH MURAD TOR 
JERAM SEWJEE 

Jeram earnestly and devoutly sought the guidance arid 
blessings of Shah Murad before his departure for Zanzibar. 
Oral tradition maintains that in token of his unique devotion 
to Shah Murad, Jeram received from the Authorities of the 
shrine a seat (gaddi) placed before the Sainfs tomb. Jeram 
used it in Zanzibar whenever he had important decisions to 
take. Thus rwjce blessed, Jeram went from success to success 
and became a trader and a statesman par excellence. 

It is significant that unlike some orthodox Bhatias of the 
early lOth century Jeram was never loathe to sail across the 
seas for fear of excommunication which then haunted many 
of his couatrymen. On the other hand Jeram was equally at 
ease with the Hindus. Muslims and Christians. Caste and 
creed did not matter to him. Tran.spaient integrity was his 
watchword which opened all the vistas belorc him and manv 
associated with him. 

EARLY CONTACTS BETWEEN ZANZIBAR AND 
THE ARABS, J.NDfANS AND THE PORTUGUESE 

T^e name Zanzibar spelt magic both for the Arabs and 
Ijidians. The East Aitican coast and Zanzibar had contact 
with the people from many different lands since early times. 
By the 7ih/8th century A-D, it was colonised by people from 
.Arabia. By the lOth century A.D. most of the coastal Afri¬ 
cans and Zanzibaris had embraced Islam. 

The excavations of Indian glass beads along the coast 
and at Zimbabwe and Ingombe llcde, the use of Indian 
System of weights and measures and of Indian cowries as 
currency, and the Indian origin of certain African plants - 
notably the coconut palms are an indication of early Indian 
contacts with East Africa. However, Freemao Grenville exp¬ 
lains > ■'The contribution of India to the civilisation of the 
Swahili cannot easily be measured; but its presence is cer¬ 
tain," The Portuguese made ihcir presence felt in the Indian 
Ocean by the end of the ISth century. A strug^e for power 
ensued between the Portuguese and the Arabs. It ended 
dhnosi 200 yearv later when the Portuguese withdrew from 
the area of etmfUct much to the relief of traders sailing 
through the Indian Ocean. 

SULTAN SEVYID SAID OF MllStAT IN ISTH 
CENTURY ZAZIBAR AND JERAM OF KUTCH 

Trade belwcen Zanzibar and Kutch received a new fillip 
when the dynasty of the Imams of Muscat fnunded by Sultan 
Seyyjd Said 11797-1 Sj6) took firm mots in Zanzibar, Under 
the Sultan. Zanzibar expanded its trade with the outside 
world. An American eonsultate was opened in 1837 and a 
British cortsultaie in I84L Jeram Scwji who had already 
firmly established himself in Zanzibar, built up a cordial bus- 
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idcss rglalioRship with Al. He acquired I he rights tu farm the 
eiistoriui for 40 years (1&3S-187S) as The highest bidder every 
five ycais. He acted wisely as a trader and as a banker to the 
Royalty^ as well as the Americaa^ and Europeans. He was a 
friend and financier to die Arabs and an able impuner and 
exporter of goods from and to Zanzibar, in his own dhows, 
following the mantime traditionii of Jndia. 

Noticing with favour the ability of Jeram to continue as 
the customs mas^ter after making the highest offer for the 
same for over iwn decades, die famous eirplnrer R.F. Burton 
recalls the able organisatiotiBl set-up of Jenim in his book 
(Zanzibar city, islaTid and coasts 2 Vols. London 1872) as 
under 

^Ladha Damji farms the customs at Zanzibar^ at Pempa 
island, his nephew Pisu has the same charge; Nombasa is in the 
the bands of Lakhmidas and some of his co-religionists; Pan- 
gani is directed by Trikamdas and contains twenty 
BhatiM„... Ramji an active and intelligent trader, presides at 
Bagamoyo and the customs at KJSwa are oi'illccled by Kisaur- 
das...^" 

JERAM MAINTAINS GOOD RELATIONS WITH 
BOMBAY GOVERNMENT 

It was obviuus in I he early 1^ century that the B hatia 
was not a colonist. He began his worklife before his teens 
and after about 10 to 12 years chose to reiiun to India to 
marry and become a householder. Jeraiti seems to have done 
likewise, only to come back lo Zanzibar. Between 1844 and 
he was fieriiTdicayy in India on tong ptJgii mages and to 
establish fresh connections. Perhaps, this was I be period 
when he chose lo have an office in fknnbuy not to be far 
away from the seat of the Government of Bombay. Since 
1841^ the Government of Bombay had appointed and paid 
the Biitbh consul in the territor]e$ of the [mams of Muscat 
and he was subject to overall dircaion from Bombay. Thiui 
Jeram adcled one mt>rc link lo the traditions of private ijitel- 
Jtgence and laison. As a remit, Jeram's firm was in later 
years allowed to ennsigrt goods ordered by the Sidtan duty 
free from Bombay. In 1873 Jeram's firm presented the Gov¬ 
ernor of Bombay with the gift of an elephant - specially 
shipped frum'Zanzibar for the purpose. 


trading items* americanu clove trade 

AND JERA.M SEWJEE 

The growth of trade brtweeti India and Zanzibar was 
accelerated by the general peace in Europe, by the effective 
cheek on Arab piracy and the presence of Muscat Arabs at 
Zanzibar and on the coasu The English, the Americans and 
the Germans soon followed. The trade during the early 19th 
century was based largely on the traditional pattern of 
exdifinge of Indian goods like clothe metalware, grain, 


beads, etc. for African products like ivory, cloves, gum-copal, 
hides, horns, copra, etc. 

As early as 18Z5 Ll, James Emery at Mombasa gave details 
of the cargo caixied by a dhow bound from Nombasa to 
Bombay as 556^/2 frasilas Q5 pounds each) of ivory, ,137 
frasiias of gum-copal and 41/3 frasila.^ of rhinoceros liorn. 

Betweer? IS37 and 1R41, AmeTicans had a field day in 
Zanzibar because of Jeram's aggressive markeiing of their 
coaisi: cloEh through his outlets on the main land. Evidently, 
Jerarti did such a good job that this cioih became well-kuuwn 
as 'aniericani\ By the last decades of the bJth century 3(^ per 
cent of 'ameritani' was produced in India, 

The Zanzibar clove was fantuus throughout the world for 
its natural flavour. The applc-pic in the English home could 
not be the same without Zanzibar cloves. The clove trade 
wilh which Jeram was deeply concerned saw many ups and 
downs between 1830 and 1856 the year when the lamous 
Arab ruler of Zanzibar Sultan Seyyid Said passed away. 
Jeram was financing the Arab plantatior^ ovmers who sold 
the cloves al $4tl per ftastla (35 pounds) in 1S30. By 1850, 
Ihere was trcmcndoiLs growth in plantmg of high yielding 
clove trees in ^nzibar and Pemba and the prices crashed to 
S2 per frasila. The Arabs were shcKked and dazed. How¬ 
ever, Jeram must have proved a shtKk absorber and made 
up the losses in course of time. 

JERAM AB A FINANCIER IN ZANZIBAR AND AS 
A WEALTHY TYCOON 

It is irLteresdug to note that in 1844 Jerain was able to out¬ 
bid a rival cLaimant in the custom-house and had apparently 
strengthened both his financial position as well as his relafions 
witli the Sultan- 

All this news had reached Kutdi and the Rao of Eutch 
was indincd to compel Jeram lo part with two million doUar^i 
being one half of the total assets of the firm which were 
claimed by his former partner resident in India. Sultan 
Scyyid Said came to JeraniT rescue and appealed to the 
Governor of Bombay on his behalf. It seems that the Gov¬ 
ern mcni of Bombay shared with the Sultan and its own Con¬ 
sul the confidence reposed in Jeram's uprightness, ft was 
well-known that no one was more esteemed for his upright 
conduct by all classes 

Jemm was the cynosure of all eyes, [n 1849 the then 
British Consul Hammerton explained from the custom 
master ieram Sewjcc I can get in a few hours notice any 
reasonable sum even to the extent of five thousand dollars/' 

By 185{l the activities of the Indian merchants coupled as 
I hey later were with the cnterpTise of European and Amen- 
can traders contributed to the rise of Zanzibar as a major 
entrepot of East African trade. 

R. Coypland in his book Afficii and its Imadfrs' 
Oxford, E%5 is somewhat ambivalent about Indians in Zan¬ 
zibar. However, he quotes Rigby who was Briiish Consul at 
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Zanzibar between 1858 and 1861 stressing that Rigby was 
asked by the old man {JeramJ to make his will and recorded 
that he left three mijlioD dollars in hard cash, i*c- about 


JERAM, RIGBV FREES WOO SLAVES 

General Rigby who was the consul (I85S-186I) for Eijg* 
land in Zanzibar referred to the extensive trade with Bom¬ 
bay, Kutch and Arabia carried entirely in dhows, 

Rigby estimated that about 5000 British Indian subjects 
handled almost the entire foreign trade. Ivory was consigned 
to them from the interior, gutn-copal was handled by them 
aod the entire cargo of Ameikao and Hamburg vessels was 
parched by them. Jeram with his vast resoiuces pardd- 
pated in all legitimate trade activities. He could not have 
become a tycoon, otherwise. 

Whde the trade Htimates were appmaimalc, it was then 
believed that Zanzibar-India trade exceeded the Einopean 
and American trade and acoouuted for $157,000 worth of 
imports and SJ73.000 worth of ciporfs. A great deal of 
Cloves, gum-copal, hide, rvory, India rubber etc. was shipped 
in dhows to Kutch. 

In all trade activities aad pobey making, the English Con¬ 
suls and other eminent Englishmen played a positive and 
tactful role to make Zanzibar the ^Gateway to East Africa' 
and nd it of the eviUof slavery. General Rigby took energe- 
tic and harsh steps lo ensure effective free^m for 8000 
slaves and came dowm heavily upon those who indulged in 
slave traffic. His brilliant career was rather brief (1858-166]) 
as he suddenly became very Ut and was forced lo leave Zan- 
zibariE 1861, 


the year 1866 - JOURNEV’S END FOR JERAM 

Jeram had spent many ycara in Zanzibar as a devout wor¬ 
shiper of Kriina as Srinathji. He kept with himself circular 
painting depicting Srinalhji on different festive occa^ons 
and during daily rituals of morning, noon and evening. Thus 
be felt, tike many Hindus of yore that he was close to his 
personal Deity all the lime, even in distant Zanzibar. While 
in India Jeram went on long pilgrimages by buOock carts 
accompanied by armed guards. Jeram had his own annoury 
which survived for many years after his death. Like the Sul¬ 
tan of Zanzibar. Jeram now lived in a simple household sur¬ 
rounded by mementos of his travels and iribulations in his 
hometown Mimdiu, 

Jeram's relations with the Rao of Kutch and his fornier 
partner resident in Kutch improved with the passage of time 
because of his own genial temperament and the generosity of 
the Rao and his former partner. 

Jeram had every reason to feel satisfied and grateful to hk 
Rr Shah Murad. He now lived in the same town. 


For Jeram, the end came in tS66 when he finally attained 
the lotus feel (Sriji-charana) of his beloved Krishna. 

Jeram was no more. An epoch had ended !l 

LADHA HELPS THE BRITISH EXPLORERS 
AND SLAVERY, FRERE CLEARS INDIANS OF 
SLAVFJIY IN 1875 

It is interesting that the British and other 19th century 
ezpioreis entered the mainland of East Africa mosdy 
through Zanzibar. It began with Richard Burton and John 
Speke (1857-59). Speke and James Grant (1860-63). SamuaJ 
Baker (1863-64), Heniy Stanley and Dr. Uvingstone (Last 
Journey 1872-73) Baker (1872-73), Stanley (1874-77) etc. 

Enjoyi^ a good standing in the Zanzibar Sultanate and 
imbued like his late Master Jeram with a sense of gratitude 
to the EagUsh Consuls, the firm of Jeram Sewjee. through its 
agent Ladha Damjt. acted as the local banker for Burton and 
Speke and found them their outfits of beads, hrassware and 
doth which were the circulating medium instead of money in 
uiner Afrka, Damji also he^ied to equip Livingstone's 
expeditions. However, both Burton and Uvftigstane singled 

the Indians in Zanzibar as the worst nffendcis in the slave 
trade. 

The accusations of Burton and Uvmgstoiw were denied by 
Speke (team mate of Burton), Rigl^ (the strongest oppo- 
nenl of the slave trade) and Kirk (the then Consul for Eng¬ 
land in Zanzibar). However, the hue and cry raised by the 
famous exploreis ted to a detailed enquiry into the slave 
trade by Sir Bartle Frcre. who in 1873 inter alia observed 
'The slave trade generally is in the hands of Arabs or men 
of mixed Arab and African descent. Beyond firraishing the 
capital for it, J do not think that the Indian or other foreign 
traders are often dfrectly bn|dicated in it and as regards the 
European merchaots and the more respectable fn riiat i 
houses. I doubt wheiher any case of wilful and direct partici¬ 
pation m slaving ventures could be established against any of 
them, though few could escape implicatioi] for indirect aid- 

and abetting, often unconsciously, if all the ramificatioQS 
of their commercial oonnectioiu were laid open*. (F.O. 
84^1391, Frere to Granville, 7 May, 1873). 

Frere was trying to clarify the somevriiat confused picture 
created by the explorers and others while making scapegoats 
of the submbsive and dodle Indians. What was Josi sight of 
were die predatory actions of the Arabs and the concealed 
or indirect operations of other western countries like France, 
Portugal and American adventurers who were in need of a 
larger wd larger labour force on their plantatioilii. One 
interesting case of ignoring of reality was that of the English 
firm Frarer and Co. quiedy owning 500 to 700 slaves during 
the 1860’s for ninniog plaotaiions within the territories of 
die Sultan of Zanzibar and successfully keeping a low and 
imdisTurbed profile for many years. 
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VEAIt 1990 FIRST MAYOR OF NEW YORK 
RECALLS TORTURED ANCESTORS 

Hie befiniiim of the year 1990 witnessed the election of 
die fbst black Mayor of the city of New YoA in U.$.A. 
Soon after Mayor David Dinking was sworn in at the City 
Hall he told a crowd of 10,000 admirers 
To^lay we mark more than a transfer of power . To^lay 
we travel anotbcr nrile on freedom's nud-. 


I stand before you today as the elected leader of the 
greatest dty of a great nation to which my ancestors were 
brought, chained and whipped in the hold of a slave ship*. 
No words are strong enough to oondenin slavery which 
existed then in its most naked form and which has been rais¬ 
ing its ugly head now and then in mote sophisticated con- 
bractural terms. 




RECENT ADVANCES IN MARINE ARCHAEOLOGY 


Sri Lankan Ports in Ancient & Medieval Times 


DEVENDRA SOMASIRI 


IS as ^ h and medl»ai has so Ibt b«n based w «ale.«M»s ^ tMai cNdrides 

^ ^ f^eoe^ay to examma whether ft ccntwms to the raquif^nonts o< a pof/^lsuch 

* cwreffls types of osA aid Sn-mites »vicfld. Bv lhase cittaia 
i!??i,°! ^ ^ «a«y a number of $Aas itHt and tfd senice )f» maw 

^ >™*y C 3 teB«B»d as thoaa ir«t caiHod 'to imarn^to^. cS 

rate d Mahantiha fManlai) « ihe negtect of many ports si ttn SouttvWast. South ok] &si aid that tto 

jTd the ctanaa erf (he x^Mfix: base frofr Ewtestencs agiiciJtiMe to m^jt™ (xmrrerde 
wrtsuHfld to (fcfilrfy. locate aid taiionoiise itw rise aid itf of port sites Had afctiaaotiQicai’hTT 

r~« «I Ih. p««. ;S!TlSi^oSSr^ ^ ^ 


INTKODtrenON 

Any attempt to identify which sites along the coast of Sri 
Lanka were those Uui served for a period of their ejtisteoce 
as ports, has to take as its canvas what maritime activities 
were taking place in the Indian Ocean as a whole. Prirts, 
being subjuncts of tRaritimc activity (even of a veiy localised 
nature) (ajK into being and pssed into obiiviafl as the par¬ 
ticular roaritiine activity that served cs its raispn d'orr pas¬ 
sed ihrnagh these same phases. The ntoritime ajctivities that 
led CO the em^nce of pom, or port sites, in Sri T^nfr a 
included ootonisatioR, nerdiant shipping, oiJturaJ contact, 
fi*^g technotogical development of the ships that 
sailed these seas. Ports themselves served as interiwxs bet¬ 
ween those who sa il ffl l the seas and those who inhabited the 
lands they sailed to, and so miKt be consideTed as centres of 
prime importance in the eooodiny of the country. Over the 
last two thoiuand five hundred yean or more, Sri 1 anVa was 
the home of a people who were not primitive in any sense of 
the word: hence for Toussaint to say, as late as !%6 that 
“Tito Sinhalese people never looked towards the sea and the 
navigators whom history records were always foreigners. 
The outriggers are themselves of foreign origin, and it is not 
in C^lon that we shall really comprehend the ocean’s 
story/* verges on the mdefensibk. However, these remaiks 
of his, particularly his references to '‘navigatois whom his¬ 
tory records” and “it is not in Ceylon that we shall teally 
comprehend the ocean’s story**, provide me with my ibemc 
tDcUy, 


Th-e major part of this paper will noi^ (bcTeforCr b* mi 
attempt to locate and! list thc^ poiiiLs on the^ cout tiiat 
cao point to aod say ^ Ttm was a port". This exerdsc bas 
been already done and the latest compilation is found in the 
National Atlas which was published last year, wfikh is refMO- 
^d in this paper. However, as all of os have our 
hobby-horses. I have taken the hberiy of superimposing cer¬ 
tain other sites I have become aware of. The maior pan of 
this paper will, therefore, comprise an attempt to justify a 
theris that both the navigators that Totissainl speaks of, and 
the many authors of the Mohiviifnis arid Culovunife and 
other early Sri Lankan chronicles, did us a great dis-seivioe 
by theii over-emphasis of Mantai as the “Great Eminojum'*, 
by turning our eyes away from the very many ports in the 
south west, south and southeast, the rise, fall and emstence 
of which go a kiiig way hi help us really comprehend the 
oce^’s story. This thesis. 1 must affirm, b not oew and has 
received support from sdioob aod teseandiets far more 
qualffied than I am and my inteiuioii in presenting it here is 
to give it a chance of getting wider acceptance, so that the 
filler researchers of those of you who are here will take this 
^iniof view into account of this thesis which, I feel, has not 
b«n as emphasized as its other aspects, namely, the nature 
M the ships thal sailed these $casr TTie pcmliar chaiacteni' 
tks of ^ craft in any legioji will determme the type of port 
it Tequires and it is Itopcd to dcDootutTate that tMs holds true 
for Sri Ltoilu as well. 
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SRI LANKAN PORTS IN ANCIENT & MEDIEVAL TIMES 


EISSENTIAL FEATiFRES OF A FORT 

Under this heading I expect to diseu&s Pcits in rektion tn 
Sri Lanka. I cannot do better, in making my point, than to 
quote Neville Chittick : 

"Before considering in more detail the pattern of 
pons and trade, it is well to consider the dmrat- 
ttr of the ports themselves. Under the UiflucDOc 
of the modern model, we tend to think of the 
ide^ port as a largely enclosed expanse of deep 
water* citable for the construction of quays 
alongside which ships may be mdored. This is a 
type evolved in north-western Enmpe^ originaDy 
because of the heavy swells found there and the 
nature of the beaches.... In much of the Indian 
Ocean region... the circumstances were diEEe- 
rent. The winds are oamparatively moderate, 
steady and predictable,.... The beai±es, at least 
in the west, usually have an almost flat foreshore 
below a steep, sandy beach. Boats can therefore 
be cotuvuniendy beached at high tide on the 
foreshOTCt unloaded onto mens’ shoulders and 
carried up the beach when the tide recedes. Ves¬ 
sels are cousequentiy built in a fashion to make 
such bcadting possible. Quays and lighters are in 
general udnecessary. Only when there is 
inadequate shelter is it necessary for ships to 
anchor and unload into small boats. Such 

adequate sbcller is, however, avaiiabie in long 
stretches of the coast. The shelter may be pro¬ 
vided by either a coral fringing reef or by an 
offshore island, or by an inlet or creeks or even 
by a headland^ used nn either side according to 
the duration of the monsoon.A further 
requirement h fresh water. Even taking this into 
account there are a great many places suitable 
for adoption as pom artmnd the Indiao Ocean. 

The corollary lo this i$ that the geographicaJ 
reasons fin the widest sense) for a substantial 
port having eon^ into being in a given place are 
tnsuftideat for it necessarily to continue to exist, 
or 10 continue to be oE insignificance. Ports have 
come and gone throughout the Iasi 2,00Q years; 
there seems to be a curious^ but presumbaJy for¬ 
tuitous flourishing of such pons with a cyde of 
20Q or 300 years. 

Chittick was not, but may well have been h speaking sped- 
tically of Sri Lanka: the type of shore, the budd of the ^ps„ 
the inleis and coves, the appearance and decline (and some¬ 
times the re-einergence) of ports are very apt in the Sri Lan¬ 
kan conicxt. 

In identifying a site as a port, therefore, this description 
must be borne Ln mind. Many of Ihe places that have been 
identified as port sites by reference to records, whether local 


or foreign, would not be reoognkable as such today and^ in 
the absence of any archaeological evidence (due to the lack 
of expiorarion or any serendipitous discovery of evidence), 
may well be dismissed as an crroiieous identification. My 
copy of Tliesaurus gives the following as synonymous with 
'"port"": harbour, haven, shelter, refuge, anchorage, 
roadstead, landing place. (It also lists breakwater^ mc^e, 
pier, jetty, embankment^ key. wharf and bund which, in 
Eimdern usage, refer only to appurtenances of a port). 'Phis 
serves to emphasize the facts that the primary requiremrdt 
was shelter and that the other words are more dest^ptivc of 
the type of shelter provided. Thus all these are ports, how¬ 
ever iilllc they may approximate lo our preconceptions. 
Galle^ for instance t one of the longest-serving ports in this 
part of the world, which served as Sri Lankans principal port 
in Colonial times up to a hundred years ago ttli the late 
196ti's» an open roadstead which was the grave-yard of many 
a proud vessel 

To illustrate this point a little further; let me ispeak of 
TrincomaJee; first of a little inlet, nulsidc Triniximalee'S 
Inner Harbour, called (tchiay) Nidiolsofi's Cove. Nanow 
and prolnctcd from all but seawards by hilly ridges, ami hav¬ 
ing a shelving beach at the end, it Is an ideal place to shelter 
from the mter-monsoona] cydones. In the 19^'s, the Royal 
Navy found m abundant su^^ly of sweet water here. By 
chance, three Arabic gravestones were found here, two of 
which were dateable, giving us thirteenth and fifieenih cen¬ 
tury dates. The suitability of the site and the objective evi¬ 
dence found indicate that it was an Arabic settlement for 
well over a hundred years. A little further south, up the 
Mahaveli estuary b Mutur. a Muslim coiony which biiiU and 
sailed Arab-type coasters till 15 years ago. Arab carlo 
graphers have ideutitied it as “Matura^V There is yet 
another,, more andent rite further south stih^ but yet dnse to 
Tfincomalee. A httic north of Trincomake is itiodem Pal- 
vakki, the 'TaOava'Vanka” of the Ciilavamsa from which 
Farakkramabahu 1 laiided a fleet against Ramanua, or 
Burma. Thus, when wc speak of the port of Gokanna as 
being Trincofnalce, one has to pause and conrider whether it 
is the Trincomalee wn know of or whether it was one of the 
other sites which, given the ships that sailed in c^ier times, 
would have been the more Mkely location. Could, in tBci, 
Gonagamaka where Fanduvasudeva landed at the mouth of 
the Mahakandcra river (Mahaveli) not be tnoderti Mutur? 

To illustraic another coastal coaflguration that could lead 
to the use of such a site as a port, let me speak of such a 
beach as Chittick descries. Dodandnwa h a Ittde town a Little 
to the oDJth of Galle, It is prottnted by a reef which blunts 
the fury of the South-Westetn momoon, has a shelving 
beach up which craft could be hnukd, and is the home of a 
sea-going and mercantile people. Today it rates as a fisheries 
harbour for motorised and tr^tiofial oulrigger fishing craft. 
Yet, upto the 1930"s, it w^ home to about 40 'Y^lhra 
dhootes^*! 75-foot, two-masted, fbre-and-aft rigged^ ontrig- 
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gers^quipped. stwn^p^ank carvij]-buill sdioonei^ which 
sailed ici [ndia^ the Maldives and Malacca^ coming home for 
the mnnsoojial lay-off when ibey w^eie safely hauled up the 
beaches with the ouLngger giving the necessary hj-pedal sta- 
biJity. Here too one ^ees the ahilily for a craft of appropriate 
technology to use as home port a site which one would not 
normaJly class as a port. The sight of up to forty 
''yathra-dhonies” hauled up along the beach is no more, but 
the Sight of many mtire of the smaller oulriggcj fishing-craft 
i^ yel coinmon and, at such times it becomes possible to 
imagine the sight described in the Culavamsa when Para- 
kramabahu 1, tn the twelfth century, gave the order with¬ 
out delay to make ready ships of various kinds, many hun¬ 
dreds in dumber. Now all ihe country round about The coast 
was one great workshop occupied with the building of 
ships.. 

By far ihe greater number of ports that would have been 
in use Ln Sri Lanka would have been nf the type 1 have 
described. Ports at river mouths would have to be added to 
their number as they resemble them to the e^rtent that they 
were all makiiig use of natural coastal configurations: were 
eirber populated by an ktdigenous maritime/nKreantiJe com¬ 
munity or a foreign colony of like kind; and would prosper 
or (ieclinc kaving no more trace than footprints an the 
sea-shore. A more significant use of river-moulh pons was 
their ability to use the rivers as mutes lo ferry cargo to and 
from inland, Sri Lanka had a well-developed tiaditiou of 
sailing the inland waterw^iys and many spedalised craft were 
evolved and me yet in u^e The map iricarly indicates how 
most of the South Wtstem and Southern ports were sited at 
river mouihs, showing this interaction between the coast and 
the interior. Equally significantly it shows the Jack of water¬ 
ways at Mantai and the Jaffna pons unambiguokisily showing 
their entire dependence on entreport trade: and their inevit¬ 
able decline slwuld sca-TOUles change. 

However, there were a considerable number of ports, as 
shown on the map, which were of a differcnl character. 
These were the greater ports, intimately eonnected with 
established trade mutes and under the contrerf - even nomi¬ 
nally “ of the central goverament. U is to Muulai that one 
would first refer of these. Since it lusted from pre-Christian 
times to abcHJl the thirteenth century, with a period of 
dcclirte* il must be assumed that it was constructed as a port 
in the modem sense of the word. Warehouses, customs 
pttsts, a cosmopolitan populace, musi all have l^een there 
and it is indeed frustrating that die evidence from eicavation 
is nol available, as the politicjiJ unrest of the I^SCb effec- 
lively aborted the exploration The tantalising glinipses 
afforded only semd to whet die appetite. 1 shall not venture 
into archaeology here, since my concern is why it became so 
imponant. Here one comes across the biftircaLjDn of the 
Indian Ocean into two trade voltes which, in the earher 
years, was a technolc^ical barrier in the sense that ihc ships 
of those days did not wish to sail around Sri Lankii to get to 


the Bay of Bengal. Ships from East and West therefore met 
and traded gcjods ai Mantai and some south-west Indian 
ports. Il is likely diai the seas east of Sri Lanka were not 
famdiar, or charted enough for Meditteranean and pre-Is¬ 
lamic Arabic seamen who, consequently, permitted the 
emergence of cenajn Sri Lankan ports as centres of entrepot 
trade Ports of this type were under the control of state offi¬ 
cers but were effectively run by trading guilds and inhabited 
by foreigners. Some epigraphicaJ evidence exists of the 
state s efforts to control these ports. At Devundara 
(Dondral was found this inscription: 

apart from the levying of such imposts as 
have been appoved by the Maba-Paudithe 
illegal imposts shall not be levied. To ihose com¬ 
ing from foreign countries, means shall not be 
afforded to avoid the payment of imposts and 
duties that are due, which they do by establishing 
places of business, corrupting royal officers by 
means of presents and keeping with friends the 
merchandise smuggled from their own coun- 
tric£„,” 

And at the other, northern, estremity of the island, at 
Naiiiativu. was found this inscription: 

the foreigners should come md stay m Vrat- 
tur&i (Ut^otQjf that they should be proected and 
riiflf foreigners from immy pons should come and 
guther 31 0 UF porls; as wd? h^cf elephants and 
horses^ if the vessels bringing elephants and 
horses unto hj gel wrecked, a fourth (share of 
Cargo} should be taken by the tteusurv and the 
(other} three pans should be left to the owner: if 
vessels laden with merchandise get wrecked, im 
esact htdf should be left to the owner..., 

Before leaving the subject of inscription. I would like to 
refer in passing to the siles shown in the map of Arabic und 
Chinee inscriptions found in Sri Lanka. TTie Arabic inscrip- 
ioas are largely gravestones and the Chinese is a tri-hngual 
one - in Chinese, Persian and Tamil — and all indicate the 
presence of cslablishcd foreign communities in these sites. 
Tim evidence, loo, bears a significance in relation to tny 
thesis. 

the records of m^ORY 

In Identifying ports m ancient Sri Unka, early historians 
naturally took the Mahdvamia and Culavam£a as their 
guide. Information gleaned was nor ificorrect and, although 
ihe focus was on the Rajarala, othci were atst^ men¬ 
tioned. Bur the Mahavamsa's pre-occupation with the scat of 
government at Anuradhapura is one of its weaker points, 
Reading it, one would ncn conceive of a southern province 
(if not Kingdoid) with an as extensive, if not so royal, a com¬ 
munity being in exislcncc. Rcferefiecs to Magartia* 
Kataragama and other places do eJdsE, but the view is as 
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from far away, from a\mm\ aiK7tlier country. These chnmi- 
cles are certainly no help in piedng logether what the 
Ruhuna civilization like, rnsarptioni^ and some 

archaeological finds have filled in some of the gaps, but yet 
no dear picture has emerged. 

Unfortunately, ''the navigators whom hislory records"" - 
in the worc^ of Toussaint - oiUy ^rvecl m buitit:^ the 
Afa/idvirm^o view of Sri Lankan poits and trade ^ $□ far as the 
ancient period was concerned. Of the over forty daa^ical 
Greek and Roman authors who mention Sri Lanka, ten pro-' 
vide rignificant informatiod of the geography and products 
of the country; and the« include Otiesicritua (4th Century 
B.C.), hfegasthenes and Eratosthenes (Srd Century B.C.^ 
Strabo, Pliny the Elder and the Ptrtpim of the Erythraean 
Sea (1st Century A.D.), Dionysius (2nd Century A.DJp Pal- 
ladins (5th Century A,D0 and Cosmas Indicopluestes (6;h 
Century A.D.), Viewring Sri Lanka from a western vantage 
paint, aird concerned with their own mariners" roules which 
did not, during their times, cittcnd beyond Mantai, very few 
were able to give any sigpHkarrt information of the ports in 
any other part of the island than the north-west. 

From an eastern stanefpoint, U», nothing was forthcom¬ 
ing. Although Chinese travellcTS and traders did come to Sri 
Lanka during this period, the information concerning ports 
IS nil. 

Yet, objective evidence that whoever used Roman coins 
sailed not only round the island^ but left their corns largely 
out of the north-wesicm area, is available as the accompany¬ 
ing map indicates- Of 42 findspots, 18 are coastal sites bet¬ 
ween Cc^mbo and Tissamaharama, 5 are similar sites bet¬ 
ween Tissamaharam and Knchchaveli, and only 8 are 
north-western coastal sites- Inland, 4 are in the Rajaiuta and 
6 m the hill contiy, about which the Chronicles hardly say 
anything- In all, only 8 of the 31 a?astal (or adjacent) sites 
and 4 of the ID inland sites are iit the Rajarata. Further, all 
the shes that yielded pre-Sth Century coins were horn the 
south west or inland, in the hills. Given the sEati,stics that 31 
of the 42 sites are coastal, the inescapable conclusion is that 
the coins were carried, by whoever it was, by sea and, in the 
south-west, upriver to the fnlis, Sri Lanka bad a very 
advanced system of river transport from ancient times and 
log-boats of primitive construction have been found even 15 
feet below the bed of riven: hen^ this is no speculation. 

The classical assumption is that with the al^doninent of 
the Rajarata with the Chola invasion^ a progressive shift of 
capitals took place to PoLonnaniwa, Dambadeniya, 
Yapahuwa^ Dambuila, Gampaha, and Kotte. This was 
accompanied by idtemeeme warfare ^ destructioD of tanks, 
dwindling of centmt controL rise of independent prin- 
cipalitks and urban centres, decline of subsistence agricul- 
lure and the rise of rruiritiiiie commerce. The movement of 
capitals was ever south-west-wards, and the development, or 
coming into prominence of this part of the island was attri 
buted to this fact. 


From foreign sources however, there emerges another pk- 
turr. Post-lsIaitLiC Arab navigators accelerated and effccicd 
a mutation to a process that had already begun. With the 
growth and development of fore-and-aft riggings of confi¬ 
dence in open-sea sajling with the monsoonSt wrder use of 
the magaedcs compass, Kamal and cfosS'Slaff; larger ships 
than could sail the narrow Mannar strati came to be built 
and sailed. The straits themselves became silted up and came 
to be used more for localised than internationai traffic. An 
understanding of the pattern of aitemating currents added to 
that of the monsoons made longer voyages across the open 
sea feasible. Consequently, ships began to progressively sail 
around Sri Lanka and the importance of the north-western 
ports waned. Carrying this further, the Arabs began to sail 
right across the Indian Ocean, making only Sri Lanka their 
port of caU. The very large number of coastal points in the 
south-west, south and east, marked in relition to their 
latitude jneUeate lhat not only did Ihey did call at these 
places but that communities had to be in eristence for them 
to do so. This sDuthem mute began to be in use before the 
Mi of Anuradhapiira lo the Cholas and one has to accept 
that, notwith-standing the pre-eminence of Anuradhapura in 
the classkoi and the pre^occupation of Lhe Sri Lnhkan 
Chrouicks and western writers with the Raja-ratu, the 
south-west, south and the soulhe-cast, as well as the 
hill-coufitry, were cootmuouily occupied and deepfy 
mvdlved ia maritime traffic throughout tte whole of the his- 
toricaf period, if not earlier. 

LAJ^IKAN SHIPS 

The concluding part of this paper concerns the ships that 
frequented the ports of Sri Lanka - the indigenous ships, to 
be more precise, since part of my thesis, already mentioned^ 
is the suitability of indigenous shtp^typei to use the Ics&er 
and more ahundojitly available ports. 

How correct would it be to argue that, in Clascal times at 
least. Sri Lankans were content to let foreigners do their 
shipping for them? In the absence of any large, sca-goiug 
ships mentioiied in colonial times, it may be oonridered 
excusable for Toussaint to have come to his conclusion; por- 
ficuUrly when a flourishing ship-building industry existed in 
neighbouring India, horn which the Fortitgese. Dutch^ 
French and British benefitted. Yet it is imprudent to con¬ 
clude that a nation that had such long and contmuaus 
acquaintance with ships and mariners never wondered what 
lay over the horizon. In fact, Sri Lankan sources have refer¬ 
red to indigenous ships frum prc-Cliristiun times. More {>hjcc- 
tive references are available from foreign sources. One^c- 
ritus, sailing to the mouth of the imliis at the behest of AJe- 
xander, had noticed Sri Lankan craft which sailed badly 
‘^owing to the wretched quality of their Mis and the pecul¬ 
iarity of their structure." Pliny shored his opinion but 
deduced from the characteristic double prow that these craft 
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were designed to navigate in nairow straits. Tt b not known 
whether the craft seen were oiitrigger-equippcd and 
square-rigged: if they were, PTiny would have been very 
perspicacious indeed. 

Other foreign references ate to more lespeclably-buill 
ships. Li Chao, a Mandarin of the T'ang Empire, speaking 
of the anival of ships in Chinese ports, says *'the ships from 
the Lion Kingdom (Sri Lanka) were the largest, with stair¬ 
ways for loading and unloadiog, which arc several tens of 
feet in height." Ships capable of transportiqg elephanu and 
hoises between Sri Lanka and Burma, are mentioned in Sri 
Lankan and Indian sources. A more interesting note is struck 
by Bhuvanekabahu I, in the I2lh Century in a letter sent by 
hand of an envoy, in which be offers to build twenty vessels per 
year for the Mamluk Sultans, as the necessary taw material is 
available. But though the skills were available then, and the 
materials even now. we have no hard evidence of what these 
stately ships really were. 

Of the older types that the Greeks wrote aboul, we know 
more. Although Homell concluded, and others repealed, 
that the '■Yathra-dhonies'* had disappeared decades before 
his time, the last of them did sail in the ISSfls. A faithfu l] 
model of respectable size, constructed about a hundred years 
ago shows how the basic design continued for 150B-2{]00 
years successfully. How they used the ports ha.s ulieady beeu 
deseribed. Similar was the use of the ports by the differenf 
sizes of outrigger fishiug craft, the larger of which can be 
classed oceau-going. The Dbonkies or Thonies, of loffaa 
sailed betweeo India and the Jaffna pejiinsula and also bet¬ 
ween the many jetty ports which are, in all probability, the 
sites of more imposing ports in the bey-day of the Mannar 
passage. The map indicates ports both on the sea and the 
lagoon. More ancient and yet used arc the log-rafts of 
ncrtUi-west Sri Lanka and India. The fact that these, and the 
outrigger craft, the most andeoi types yet survive b proof 
enough of the success of the design in relation to utility and 
enviromnent. 


What really the Sri Lankan ships ihat sailed the length and 
breadth of t^ Ocean, and beyond, carried is a matter for 
conjecture. It would, however, not he out of place to ven¬ 
ture the opinion that, in a total Indian Oceanic context, Sti 
Lankan shipping did exist but not as a major force, nor a 
monolilhic one; the limitations of resources and size would 
have ensured this. With the emergence of dominant 
utaritirne nations—Arab, India, Chinese and, later, Eumpeon 
- Sri Lankan shipping which would have thrived oidy 
in a multi-iiscr enviranment, would have declined. The first 
to disappear would have been the ocean going craft, next the 
regional and coastal craft which survived into this century, 
till all that is left is the fishing cruft, the oldest of them all. 
Vet, when Sri Lanka was an essential port of cull for ah 
Indian Ocean shipping, ii assimilated elements of ship design 
that had their genesis in the far CDtncrs of the ocean, and 
preserved them well into this centurv long after they had 
b«n lost in the lands of their birth. If .'therefore, the story of 
ship design in the Indian Ocean is to be searched for in 
depth, it is - in nry opinion - in Sri Lanka that the search 
must begin. 

Finally, having thus far tried to focus your interest in the 
many andenl ports and port sites of South Western and 
Southern Sri Lanka, 1 have yet to answer the question how 
and why they existed when our usually trustworthy chtotii- 
des makes no mention of ancient littoral settlements strung 
out over this area. The answer I suggest b that there were 
settlements tbut existed from before the date the Chronicles 
use us their starting point and that Sri Lanka was first settled 
all along the coast most certainly fay a people who were no 
strangers to sea-going. A map of megulithic sites in firi 
Lanka confi^s thb, as do excavations into Southern 
pre-historic sites that have yielded daips older than 2B,000 
B.P, Thus it was these earliest Sri Lankans who estahlkh..^ 
the beachheads which ultimately developed into the truly 
indigenous port sites which the Chronicles of a later Estab¬ 
lishment paid rcani attention to. 


90 




RECENT ADVANCES IN ^tARlNE ARCHAEOLOGY 


Portuguese Trade: 1948-1961 

Dr. B.S. SHASTRY 


Vtrtual naveri sugr^nacv ^ TiBde monopoJy of the Portuguese Incfcr Ocesn dunng 1*^ iStJi Decfcw ^ irte ^7\h 

Csentuv owinQ to me Dutcti n^^afey end wig poMer dI the Marathas and the Nayakos of ttkerii Furthet decine in ttie Ifitti 
century owing to the F^shwes and tie rutore Of Mysore fHyder Ak and Tipu Suftan^. DpnwieHen of ihe SfHisft m me TSti 
and 20lh oentuiss and their Ftiee Trade Ritcy . 


L COMING OFTHE PORTUGUESE TO INDIA 

Twin objectives of Portuguese trade were to bnd chiistians 
ujtd obtain spkes. Si^iBcaoce of the discovery of the Sea 
Route via the Cape of Good Hope: greatest event in kiiman 
history next only to the bin h of Jesus Christ; beginning of the 
Vasco da Gama Epoch in the Weslem Dominance over 
IndiiiD Ocean. Foil marks to da Gama? (BarthoLomeu Dias, 
ibn-Majid; Pero de Cavilheao)* Profits of da Gama's voyage 
were 60 times the «^t of the voyage. Annual fleets to India 
thereafter; 4 to 5 a year on an average during the next 100 
years or So, End of Arab monopoly of eastern Inuic. Fran¬ 
cisco de Almeida and Afonso de Albuquerque in acquislng 
Role of supremacy over the Indian Ocean. 

2. THE SEABORNE EMPIRE OF THE FORTUGLIESE 

The rmplkations of the tenn ‘Seaborne". Portuguese pos¬ 
sessions aiong the Indian Ocean Littoral: (a) Sofala^ Mom¬ 
basa, Mossambique; (b) Mascai, Onnaz; (c) Dia; Damao; 
Bassein (including Bombay p Mahim, Bandra> Tbana); Cbeul; 
Goa (old conquests); Anjediva; Honavar; Basnir; Manga¬ 
lore; Cannanore; Craigaoor; Calicut; Cochin; Chabam; 
Ouilofi; (d) Cej^n (e) SenJements of Sao Thome and 
Nagapattanam: HiwghLy; (0 Malacca, Solor, Timor, Mf&eao. 

3. ARTICLESOFTRADE 

From Portugal, AMcan coasts^ Arab and Persian Coasts, 
India, Ceylon, South East Asia, East Indies, Chinap Japan. 
Exchanges in Africa, Arab and Persian Gulf regions, India, 
etc. Major components of trade: pepper, horses, slaves, war 
materials, rice^ wines and liquors, gold and other predous 
metals and stones, silk and cotton textiles, ivory and kather, 
timber, salt-petre, lead, copper. Royal monopi^ies (Pepper, 
horses, tobacco); no private trade in these. 

4. STATISTICS 

No regular, continuous statistics. Some statistics here and 
there regarding volume of trade, its value, quality of articks. 
their prices (retaiL whole sale). Investments. 

5 . ORCANISATION OF TRADE 

(a) The Fortress-Factory System: The Factor and his func¬ 
tions. Agents, brokers p liitgjutHts, conlractors. Portuguese as 


the Imqwi j^nnea in the I6th, 17th and Iflth centuries. Mer^ 
chant f^lies of Goa. 


(b} The System of Cortaies (sailing permits); The Por¬ 
tuguese declared themselves Lords of the Seas. Their permis¬ 
sion needed for others to use the seas. The system did not 
apply to other European powers. Why? (Weakness of the 
Portuguese vis-a-vis other Europeans; the latter were believ¬ 
ers like the Portuguese while the Asiatics and Africans were 
noti-bdicvers and pagans). Contents of a cormz; de^ption of 
the shipt its namc^ otsvner’s name, toonage, snasb, equip¬ 
ments, {^ptain's name, pilot's name, articles on board; (b) 
conditioits for granting the cartaz; not to sail into enemy 
ports; not to curry articles tike horses, pepper, Oiristiaii 
slaves; (c) Period of vahdily: 1 year only. Fees for a eartaz: 
Varied, depending on destination of the ship - Coastal or 
across the seas. Cartazei could be obtmned only in Ck>a for 
overseas trade and at any port for coastal trade. Some free 
canazes to local rulers. Confiscation for the violation of any of 
the corhditiofts. The system worked well during the 16th cen¬ 
tury when the Portuguese naval might was uiKhallenged in 
the waters of the Indian Ocean. 

(c) Treaties and Agrceinenls between the Portuguese and the 
Indian mlers helped the organisation of trade. Dauses 
regarding the establishment of trading centres, shops, conces¬ 
sions in custom duties, supply of goods compulsofily or nfher- 
wise, etc. were laid in such agreements. 

(d) Commercial companies during the 19th and 20th cen¬ 
turies. 

6. WEIGHTS AND MEASLiRF^ 

Usually local people insisted upon using their own weights 
and measures. These varied from place to place, from eoiti- 
modity to cofnmodity* 

7. CURRENCY AND COINS 

Real, hiLEdruoi, mitgcf, pmakn, ashrafi^ crumdo; pagoda, 
pardao. Copper, silver and gold coins. 1 fuhrujft = 360 rets = I 
Fardao ; J tonga - 60 ^tr,'^ 1 askraft = 6 Pagoda = 

cruzado = SSo Tamd = 420 reis. 1 Re = 160 reii in latter half 
of the l^h century . 
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8. TRANSPORTATION AND COMfmjNICATION 

{a) Trade routes; sea routes and bud routes; <b) Means of 
transportation; hcMses. palanqirins, beasts of tMrden, 
l<»ds; boats and carts; (c) Types of ships: Aftfit, the largest 
with 3 or 4 decks, 70 guns, 800 passengers; fragata (frigate) 
smaller than nau, 2 decks, 80 guns; pata, smaller than Jragatn 
2*3 masts, 40 guns; paiaxo, patterned like the ndu, but much 
smaller; gatveta (galhvat), smaller than peatxo and pata, 15 
guns; fftdcAud, 1 or 2 masted, 10 guns: patmari, messenger 
boats, loita, flat bottomed passenger boat for river naviga- 
lioa. 12 or so passengers; roiufo, ftmaqaeri, baielo, were also 
large passenger or cargo ships which could be quickly diaiiged 
to a kind of small warships with a cagpLe of guns mounted. 

READINGS 

1. A.R. Dtacy, Tmlight of dit Pipper Empirf; Pt/m^une 
Trade in Sdiirt Wea india in the EaHy im Catury, Har- 
wixd Uaivcisity Press, 1978. 

2. M.N. PeusoQ, AfenfJwnti atui Rulert of Gufttrat: The 


Ponu Resporuekuhe Portuguese in At I6ifi Caaury, Univer* 
diyefCalifoniia Press, 1976, 

3. K-S. Mathew, Portuguese. Trade uiiik tndia in Ae 16A Cen- 
lury, Delhi. Manohor, im 

4. B,S. Shastiy, Studies in Iruto-Portuguese Hiitory, Banea- 
lore IBH. Prakashnna, 1981. 

5. C.R. Boxer, The Portuguese Seaborne Empire: 

.LofldoR. 1969. 

6. T.R, de Souza, "Gew-W!^ Portuguese Seuborrie Trade m 
Early I7th Century , The Indiaa Ecoutsmir and Snitii Mf'iftry 
Revtete, XII, 1976, pp.43M2. 

7. P.P, ^rodkar, “The concept of Trade and Commeitt dur¬ 
ing the Portuguese Regime", PurabhdeJd, Pumatva (PP>I1. 
No. I, Jan-J uoe 1984. up, 2S-45. 

8. P.P, Shiredkar, "Slavery in Coasiul India", PP, ITl No ] 
Jau-June 1985, pp. 27-44. 

9. R,R,S. Chsuhan/Tbe HotwTrade ia PorlueucK Tndu", 
PP No, I. Jan-Jtlne 1984. pp. 14-24. 




-Editor 


92 















Section 5 


Sea Level and Environmental 
Parameters in Marine 
Archaeological Studies 



b^nemnoifvnB bne 1^9^ eeB 



flf 3'l9t9fn61B9 

Atn A^rliUA £3 




ISM I 












RECEIPT ADVANCES IN MARfNE ARCHAEOLOGY 


Bio*lndications of Sunken Ships and Ship Wrecks 

A.H. PARULEKAR 


An oi bottciiTi tauna of srtes in esiusrine and coaEtal cf Goa, ravKited ^ ^tcepbonafl^ 

Ewtt enrictirTBfTf 6n tamg of number of species, l^nal dsparsion. taunaf fttveraty, biorws ^ prockJclMty, In axj 
lime. Ihe vekjcs lir ncfwiess £HTd hetercs^iBjy m banifta; macmtByns wens gener^aiy higher at ship wreoR sites (ban af 
close prOKimifty naUirai sites. Retonate oi piotic toofs as irviiealM of modincaljai of ^upmarne bbtopas doe to 
sh^-wrecks and other Tnan^mada dejects is cSscussad. 


INTRODUCTION 

Habii ai>d habitat pTcfcitiicc in marine biota, boUi tieden- 
tary and mobile, has a direct dependence on tlie type, loca¬ 
tion and envimiuDentaJ set-up of an ecosysteio. Since the 
biota of the seafloor, technically refenred to as benthos, is 
largely dependent on the local topographical chatac[cd$tics^ 
the distribution, abundance, diversity and productivity 
exhibit changes as the aalimc of submarine topogmphy is 
modified (Heirtzler 1982). fn the subtjdal realm, it has often 
been observed that besides the oaturaj topographic features 
like sea mounts, bants and ridges, the man-made structures 
e.g. artificial reeb^ jacked-up platforms, and sunken ships, 
often suppoit unusually rich and diverse biota (RanMin^e 
1981). 

OBSERVATIONS 

The causes for extraordinaTily high enrichitieut of subtidal 
ecosystems have not property been understood. However, 
many instances of such minified habitats, both in the 
inshore and oceanic waters of the Exclusivt Economic Zone 
(EEZ) of India, as ebewhere in the world oceans, are on 
record. 

While studying the bottom fauna of the Arabian Sea 
Parulekar (I97d) reported the kuiusiially high benthk 
biomass in the environs of oontiuenial islands of Karwar 
group (Lat. 15“43' 15^5'; Long. 74T»’-74“10'E) and St Mary 
Isles (Ul. my - 13"25'N; Long 74^40' - 74M7'E). How¬ 
ever, the factors causing such an enrichment, could not be 
properly understood. 

Recent surveys on submerged banks in the Arabian Sea, 
further highlighted the significance of submarine topographi¬ 
cal features in the ecology. Tidiness of biota and biolopcal 
processes. A dredging survey of the Angjia Bank (Fig. 1) 
revealed the high enrichment of flora and fauna at depths of 
2D-73m in an oceanic enviroiunent, with water column of 
K2Qm. While the total number of floral species were 57 (Un- 


tawale ct al 1989), the faunal species, exdudiiig finfislie$ and 
other uektonic forms, but including rich representation of 
sponges, oorak^ worms and shells, were 89. Similarly, in sur¬ 
veys on other submerged banks in the Arabian Sea (Fig, 2), 
73 species of algae (Untaw^c - personal communicaTion) 
and 1J5 species of unique fauna, have been recorded from 
Sassostris (Lat, 12^59' - mi'N: Long, 71^51' - 72*^‘E): 
Bassas de Pedro (Lat. ITiV - 13^'N; Long. TTlb' - 
7r4i'E) and Cora Divh bank (l^t. 13^3^ - 13^5rN; Long. 
72134' — 72*15'E). The ccologkai characteristic of these 
oceanic banks, in the Arabian Sea, have Less varying to sta¬ 
ble conditions of temperature^ salinity and dissolved oxygen 
(Nair et a] 1966). 

A CDmparisoa of faunal richness of the oceanic banks, 
conEinental isJan^k (Farulekar^op. cfr.) and submerged rocky 
basemeai (Parulekar 1981)^ with the benthic fauna of the 
envifous of such ecosystems, revealed (Famlekar ei al 1982), 
the magnitude of enrichment, which was manyfold tuore in 
the modified substratum than in the natural bottont deposits. 

A CASE STLTdy 

Recenily^ while going through ^ publication (Rao and 
Gudigai 1988) on the underwater cultural heritage of the 
Indian Ocean islands, an iDustratiofi showing the sites of 
ship^wrecks bi the coastal waters of Goa (Fig. 3) prompted, 
the author, to make an attempt to evaluate the ship-wreck 
sites from a biological angle and to asceitain whether a 
ship-wteck induced changes in benthic substratum results in 
the euriebinent of biota. 

Data, from published (Parulekar 1973; Parulekar and 
Pwivedi 1974; Parulekar et al 1975; Parulekar el al 1980; 
Harkantra and Parulekar 1981 and Parulekar et al 1982) and 
unpublished sources are used here to compare the distribu- 
aan. abundance, diversity and productivity of benthic or 
scaDoor fauna at and around ship-wreck sit» with the dean 
or natural sites in dose pioximity- All the ship-wreck sito 
ar? indicated (A), (S), (Q. {D), and (E) m in Fig, 3. and 
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Bio-mDirATror^s of sunken ships and ship wrecks 


the Daturaj denoted as Al, BJ. Cl, D1 and El 
(Table 1) wens lea than 750 m in one or other direction 
from the shipwreck site. Thus, Al was 300 m east of (A); BI 
was 6S0m odrth of (B); Cl was 600m west of (C); Dl was 
5D0m west ai (D) and Et was 700 m of fE). 

The coiDpairson (Table 1) was made by evaJuatii^ the 
annual mean at ship-wreck site and adjoining natural sites in 
respect of the following btoLogicaJ paramelers pertinent to 
benthk maciol^tjna: 

-- Total Qumber of spedes in space and time 

- Disperstoo of spedes and biota bi spw and time 

- Diversity of macrofaunal species 

- Poputalkpn dendty of macrofatuia in $pace and time 

—Biomass ot standing crop in spac% and time 

- Rate of pnKluction of maoofaua in unit area and in unit 
timjc 

A pemsal of data in Table i, reveals tbai at ship-wreck 
dte. the biotic cnrkliment, as measored in terms of distribu- 
tjoAH. disperdon, diveidtyp abundance and productivity of 
benduc or bottom macrafauna is many times more than at 
dean sites^ where presumably^ the sulmiarine features are in 
therr natural and unaltered state. On all counts of sk 
parameters taken for comparison (Tabic 1)* the sites with 
modified substratum due to the sitting of ship wreck can dis- 
tiactivdy be delineated on the basis of biologicaJ indications 
rdevant to richness^ heterogeneLty and productivity of bot¬ 
tom living tnaoofauna. The preference for Eobiuanne sub¬ 
stratum, as assessed from the dispersion valui^, which exp¬ 
lains the disttibution, shnilariry and association of biota^ was 
mpre specific in relevance to shq^wreck sites than tbe 
natural sites. The spadal variability in tbe availahility^ abur^ 
dance and variety of benthk macrofauna, as observed at 
ship-wreck site (Table 1), furtiier refiects on the importance 
and sigoificanoe of substratum to natura] and modified 
benthic ecosystems. 

RELEVANCE 

What attracts marine organisms to natuml and man^nadr 
submarine topographical feauiies still remains unanswered^ 
utspite of numerous studies (Ransinghe op. dr.). Some of 
the earlier studies assumed lhat it is the food production 
which acts as an importani factor for aggregation and overall 
biotic enriiphmenl. Hnwevor, habilat enhancement is one of 
tbe important cause.t of biotic eniidunent of suboiaitne sub¬ 
stratum (Walton l%2). 

A wide variety of environmental factors play an Linportani 
part in attracting biota to submerged structures such as 
ken sbips^ artificia] reefs and Jacked-up olMiott platforms 
(Okamoto 1983). Many factors like light, temperature, 
waier motion, sedimentation, substralum ske and nigosity, 
depth, sand ^ur, piesence of microQora., spedes composi- 
tkm and cover of the attached community, gtaringycropping 


Tabic t: Comparison of biotic Enrichment, Between 
ship-wreck site (A to E) A Natural sites (Al to El) In respect 
of Distributioi], Dispersion. Diversity, Abundance and pren 
duetbn of Bottom Macrofannn. 

(Annaul Mean Values) 


PsniiKlcr 

A 

B 

C 

0 

E 

Sta^nffitxk 

SftE 



C. 

O. 


site 

Speon^nm"^ 

47— 


23-- 

20- 

29-^ 



16 

II 

8 

6 

12 


Dispetsm (I) 

4.9 

2.3 

e.B 

3.t 

4,i 



2.1 

1.4 


J.7 

2.7 


Divenity (U) 


4.8Z 

4.13 

3.76 

3.09 



l.Th 

247 

2.7S 

l.Bi 

1.78 


FapuU.tiaa 







Dcn^ {im"^ 

mi 


4.^ 

U50 

2242 



1169 

1201 

2242 

SB 

1087 



170.19 

yoM 

I3S.J7 

32J7 

34.16 



+4JO 

ITJl 

34.16 

17.97 

22.64 


FPDdiKtkn (gC* 

12-20 

3. IB 

6.61 

2_I7 

J.Dl 



S.4D 

1.95 

2,54 

1.92 

2J4 



by herbivores and omnivores ((^et ct. al. 1985) can siogiy 
or jointly cause the enricbmein or defaunation of the sub- 
maiiue substratum. While studying the effects of substrate 
rugosity, percent ^bstrate cover and vertical rehef on 
dem fauna of varying substrates^ Qmndler et al (1985) infer¬ 
red that midwater structures help to attract greater number 
of species than the natural sea bottnm. Small coral patches, 
rocky outcrops or oyster rocks and man-made objects pro¬ 
vide stnictirml COinplexrty to the substrate ^ wave palterns 
get altered, redirecting waves into cccriogkally senritivc rites 
(Bujchmoitr et iT 1985) and gieoerating a localized eddy dr- 
culation, whkh helps in conceoiratjng the nutrient luppiy 
and thus supporting an exccptkmaUy high blolDgkaJ produc¬ 
tivity. Buckby aixi Hueckel (1985)^ while studying the rale 
□f developmem biota on an aiiilkial reef observed that 
tbe algal cnlonization was a oiajOLr t^ntributor to the physical 
sinicture followed by increased habitation by small inverte¬ 
brates. 

While the submarine features, vk. banks, motutu, ridges, 
natural and artificia] reeB increased availability and abun¬ 
dance of biota, no enhanrontent in aet pro^ctkin was 
observed in studies on artificial reefs in France (Begueny 
1974}. Similarly, Barehmore et aJ {i}p. ert), did not find any 
rignificanL difference in species richness, evenoess and 
heterogeneity between the anifidal and natural riles, though 
values for richness and heno|ciieity were generally higber al 
ariifiaai Waiton (op. cri,) found about four dnies the 
popukdon density and nine limes the biomass of biota on 
airificial fee& relalive to open bottom areas. 

Ifi the prescni study, the magnitude of richness as assc^ssed 
from number of species, disperriofl pattern, diversity index, 
abundance, standing crop nr biomass and rate of production 
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w&s twice as high in stiipwteck thou bi tiie iLStutM Coo- 
ciusively, it can be mxiiikd Lhat modification oi &iibfnMtne 
substratum due to sunken ship, induces and supports biotic 
eorichmefil. 

A point tiiat emerges fitMn the r^its of the present case 
study b wbeiher, the biotic enrichment can serve as a valid 
indicator of shipwreck sites and. If yeSp bow precisely? 
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DISCUSSION 

Q: Dr Gangadharam: Biota are nutritionally dependent 
and temperatwe dependeni; to what niljent tan these two 
factors interfere in projecting backward their relative popu¬ 
lation and applying rt to wreck identifkatinp ami locatioaT 
A: Faruick^: The biota is definitely food dependent. 
They always display different food habits and a preferenoe 
for particulaT food, but as regard the [cmpemture depenr 
dence. specially m the tiopkol marine biota^ they seem to 
have an upper liimt of withstandtng temperature variations. 
They can withstand 24-34^ tempcraiutes but the upper criti¬ 
cal limit is 42''c. The reasons which we want to give for 
enrichment of submarine ndgea, banks, seamounts and ship¬ 
wrecks with that particular strueture, in a pardoilaj environ- 
ment is that it alters the natural physiochenucal set up and 
gives rise to local eddy circulation wherein ail oiganic matter 
oDjnes into a small gyre, 'rhis conoeniraiion of organic mat¬ 
ter is maiufested in high values of C that we find. Daily pro¬ 
ductivity 450mg/day when in the near vidnity and less 30mg 
Dday. Trigger fish and Scorpiofi fish cannot eat this phytop- 
lankinn but they feed on herbivores which feed on the 
phyloplanklun; otherwise these animals ait: only found in 
pockets. This ts a cursory observation without mudi scien¬ 
tific thought. Future data coUected should provide indicators 
for biological phenometia. 

Q; In ihe Is! Marine Ardiaeology Conference a paper on 
the 'Risdan shipwreck', pktiires were shown of titnbm taken 
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from the same wreck in which the limbers were perforated 
by wood borers but the lusks were imt pcrfomcd by wood 
bcrers. Withm the same wreck there was a differeoce oouidp 
you cxplam it? 

A: Paraieikur: Dr Shantakumaraq (Wood Preservatioo 
Group N.I.O.) could espbin ii better. Perhaps in some tusks 
the activity was at a miniirium because conditioiis for the 
wood borers to operate were rtot aptimiim. 


COMMENTS 

Shaniakumuratt: In the same wreck if some timber is 
damaged Le, if some timbers are attacked and others are 


Dotp it onty indicates the prc^ure of Larger or^msms on the 
dBiber. Or the Umber may be buried in some silt. 

Sihi Tfipaii: Has the use of seaweed for medicina] pur¬ 
poses been mentmocd in andeot litersture? 

A: Famidtsir: TIk main otojccUvt of our underwater 
studies b application to the btofoedicai field. Now as history 
foes I am not so sure aboui the seaweette. As earfy a$ 3000 
years ago the Arabs used a Nereid worm as art efficicoi 
anti-helniinib (round wonn). This impairs human health 
though. Secondly in Japan the seaweeds arc cateii espedalJy 
the variety which is rkb in pnrtdn- U has an abnotious taste. 
They are however rich in halogenaicd compounds- lodioe 
oonlTol& proper fitnetkm of thyroid and defidcncies can be 
controlled. 
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RECENT ADVANCES IN MARINE ARCHAEOLOGY 


Littoral Processes and their reievance 
to the submergence of ancient ports along 
Andhra Coast, India. 

O.S. CHAUHAN 

National InMimie of Oceanography. 

Dona Paula. Goa 403 0G4. fadm. 

Tlifl study of envfformanial parafneftats aiorig tfie oom of Andhra Prattesn. kvia dumg Decariter 

to Mgircfi 0!(potien069 mild waues {H. = 1 m. T. ^ S ssc^ predomirwilty htvn NE ModificHlian of ‘Aaw ponamel^ lsko$ 
ptace in Apfl and hl^ 2m, T. > 8 eeCr dr. ieo-Z7f3 preva^ during May - Sapient. pictirB 

ctf Irttorafl mmants also vary wiih the cfwiges in the prevalent wave pawhetere currerts vifsre from ME hy the wovos 
fmm 9id from SW fbr 12(r — 210^ wave appmachas Rip curants diso obsarved n itiesa psttame The observed 
O^rrants were from NE flntiansrty 0-40 am esc) m Pabrueiy whereas they vwre from SW tmagofejde 20 - 70 cm soc-^ 
ii Septunbar. 

Bdssd on budget between Fabn^ (i&l to Septemtjer 198S, it n found sbout 117 m secftmam deposds 

fi a stcmi to awafl cyclfi- Tha a^^rage of sec^nient depoerticn wa& S9 to 6& m iDr swel £□ ^tonri pmflte tf ans fa mia licn. 
TTib bwanani pio^ of sisff maasuee ^ugigest that the source of the sediments it through rivw srsurce^ The d 

depoeftJonal i^ooesses leading to the accreticirary nartum ol the ooest md their raiatloneNp with the submergstoe of aiaam 
harbours h this region te cflscL£saEL 


INTRODUCTION 

The sediment dyoaioLCS in the IjltarnJ zone is governed by 
the prtvajeof environmental ccmdttioRs of an area and sedi- 
mettl mpui (Otmihnn 1986.5; Anamyniotis, 1977). The preva- 
lent morphodynamic processes which are the net result of sed- 
imeiil input and intensity of geomorphk agents thtis deter¬ 
mine the nature of n coast, 'fhe dominaiicc of amcnonary 
processes over a long period of time would kad to emergent 
type of coast and tend td migrate the coast One seawards, 
tfigher input of sediments in a favouraHe [diysiography may 
lead Vo the damirance of accretionaj^ processes. Magnitude 
and direcEjon of the Littoral cufients determine the quantum 
of sediment trajisfci along a coast and in depth knowledge of 
this process is essential for understanding the namre of a 
coast. 

Condition of navigational channet of any tiarbour deter¬ 
mines its utibiy^ A deep unobstnicltve na rural channel is sine 
qua min for the efheit^m movemeiit nf the vessels. The 
mainlenajicu of navigatioriii] channel, to a huge e:ctent, 
depends upon salting of channels and this in turn ts related 
with the sediment dynamics in the littomL zone. 

The LittoraJ currents genemted^thin and beyond the surf 
zone are the most important sediment tmnsponifig agents and 
state of a beach (Wright 1984,93-! 18) at any giveti time rep¬ 
resent a dynamic equHibriuoa among various prevalent mor- 
phodynamic processes and sediment input. As ''Presetit is ihc 
key to the past^' and the fiature of a beach is the rcflecUiin of 
the morphodynamic nature of an area» the study of sediment 
dynamics along a coast vuill help in understanding the physkig- 
raphic evolution an area has uiKkr gone In the recent past. 


Present work has been carried out at Machllipatnam (Fig.l) 
and aimed at determming the uatilrc of the ociast. To establish 
this, the prevalent wave parameters (based on over 10 year^ 
of ship botae observntions) has Ljeen obtained. Fattems of lit¬ 
toral currents based on wave refraction ^iuchc$ for mo^ pre¬ 
valent wave appioacbcs and wave periods have been 
obtained. These patterns have been validated by the field 
mcasurtmcnls- Sediment budget, based on the profiLc mea¬ 
surements in time and space, has been obtained and source of 
the sediments to the area i^ dcterniined based on bivariant 
plots (Frkditian, 1977,3-32). 

AREA 

The study area is constituted of sandy beaches which are 
bordered landwards by semie creeks (Fig. r).Thc: MacMlipaE 
nam harbour ts located deep inland, and the creek acts as its 
navtpaonal channeL The beaches are open and direcUy 
e^pcssed to the Bay of Bengal. The detailed physiography of 
the area based an the Naval Hydiognipbic chart NuuibcT J55 
IS shown in Figure 1. 

METHODOLOeV 

About 25 km area of Machilipatnam coast has been moui- 
lored between Febmury 1981 - September 19S2. Five trans¬ 
ects extending from berm (o 2 m water depth below low tide 
level were monitored. The locatioTi ol each transect k shown 
in Figure 1. To obtain the variations in the beach profiles 
under different environnicntaJ conditions^ oixservations were 
made in February of L981 and S2, April of 1981 and Sep¬ 
tember of 198! and 82. The vnriations in the beach profiles in 
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time and space have been udJiied to obUin beach and 
ID cktennine sedimeBt budget in time and ^ace under diffe- 
rent etivironmefttai conditions, i-C- sifctll to slom cycles, fol¬ 
lowing the methods described by Cliauhaii- The net ^iment 
budgel between Febmaiy I9fil to September 1W2 has been 
obtamed. The details of beach profile measurements, deter¬ 
mination of wave.sieepnK wave eftcfgy (6) and 

beach slope have been descril^ in Qtauban f 19SR, 60), 

The wave pardiueters for the study area have been obtained 
from daily published weather reports of the Ipdia 
Meteorological Department, based on shipbome observa¬ 
tions between The percentage oocTtn^nec of swell 

wave pamrneters, t.e, wave beigbi period (T4 and pre¬ 
valent diirctions were qbtained after statistical analyses of 
these data {Kenny p.348)v 

The qualitative picture of coastal drtulation was obtained 
by wave refraction studies following the nuiofirical methods 
on the ND STO computer based on the detail assumptions. 



Rg- 1 


{Ananymcnis 1^). Bathymetry for the wave nefmction 
studies has been obtained from the Naval Hydrographic 
Chart Number 355. Wave ortbogoimls were drawn al W m 
intervals so as to obtain detailed refraction patterns. As the 
Doast has NE-SW oricntalidn, the wave approaching from 
90-2lff only will influence the coast directly, and hence, wave 
refractYon patterns were observed for these directions for 
wave periods 6fB,lO and 12 sec. The pattems of littotul cur- 
Tcnis were also obtained in February of I9fil, 82 September of 
1981 and April of 1981 following the standard methods t.e. 
release of Rhodamine B dye and Boat observations methods. 

About 150 sedimenia samples were coUei^ed from the 
upper 5 cm of beach surfaces, along and across the beach pro¬ 
files, and were analysed for various iitxc ritcasnies following 
standard method^^ on the ND 570 computer. The hivariant 
plots for the size measures^^ were obtained to demarcate the 
enviionmeiit of deposition. 

RESULTS AND DISCUSSIONS 

The prevalent envtronmentai conditions along A.P, coast 
vary within wide range. Table 1-3 present the wave paramet¬ 
ers for ibe coast. The prevalent waves are generally mild and 
have tow periodierty duntug December to February (H. — 
Im, 5 sec). The most prevalent wave directioii during this 
per^ is from NE (30-fiO^. The shift in the dnedicni of wave 
approach takes place in March to April {H. l-4in, T«5-I0 
sec, direction 30-2l(r) ami during fA^y to September high 
wave environment prevath {Table 1) The gcnerul direction of 
wave approach also change from NE to SW (180“271f, 
210-240 for > 60% time) during this period. These parame¬ 
ters again change in October (Tables 1-3). The area eiperi- 
cnees cyclonic stonni^dcpressions in May and late October to 
early CN&pembcJ. The frequency of their occurrence is high in 
November. 

The detailed patterns of littoral currenis and the area of 
wave energy epdetntration obtained through the wave refrac¬ 
tion studies {utilising refraction and dnection functions) ore 
presented in Figures Z-3. The paiicms nf tbe littoral cunent^ 
obtained based upon dye and float movements under diffe¬ 
rent hydraulk conditions (Fig^4) validate the results of the 
refraction studies. The patterns of iittnral currents appear to 
be more cofufAcit for the SW waves having high periodicity 
(T.,>10 sec). The aie^ ptooe to erosion has also been iden¬ 
tified for dlffercni wave directiofis and periods (Figs. S^J. 
The m^agtiitudc and directkms of the measured littoral cur¬ 
rents show contrasting changes^ Mild to moderate currents 
((MO cm sec'^) from NE prevail Ut February^ whereas the 
moderatc/stnmg {20 - 70 cm sec'^) currents from SW were 
observed in September. In April, rnagnitude of the currents 
was mild to mo^rate and they have variable dfrecticiiis. 

The beaches of the area r^ipond to the changes in the pre¬ 
valent environmental conditions (Fig, 7). The vaiiatkinis in 
the beach dope and other parameters of beach piohlc in time 
and space under different cnvironrucutal condirions are pte- 
sented in Table 4. The beach profrie was *^swell type”*** in 
Febniaiy; 81 and 82. With chants in the prevalent hydraulic 
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Tabic L Deep water wave hei^t (PER CENT) rmrdifferent moaths (ong the A.P. cdasl. 


WAVE HEIGHT IN M 


MONTHS 

i 

iJ 

2.0 

2.5 

3.0 

3J 

4.0 

Jan 

60.80 

26.06 

13.04 





Fefa 

71.40 

07.14 

07.14 

I4,2S 




Mar 

73.30 

06.66 

06.66 

(^.66 

06,66 



Apr 

SB.SH 


iiai 





May 

33 J3 

23.80 

19.04 

09.50 

09,52 


04,76 

June 

09.52 

09.52 

42.S0 

33.30 


04.76 

July 

22.70 

31.80 

liJh 


18.18 


09.09 

Aug 

06.2S 

25.00 

25.00 

12,50 


87.00 

12.50 

Sqj 

12.50 

25.00 

25.00 

25.00 

12.50 


Oct 

62.50 

37.50 






Nnv 

5535 

33.33 



11.11 



Dec 

46.15 

30.76 

15.38 


07.69 




Table 2, Deep water wave bejeht(T«) fos different inomhs long the A,P- mssi. Values Bte in PER CENT. 


MCHmiS 




WAVE PERIOD IN SEC 




5 

6 

7 

8 

9 

10 

11 

12 

>J2 

Jan 

85.7! 


04.76 


14.28 





Feb 

69JS6 

30.43 








Mar 

78JS7 


07.14 


07,14 




07.14 

Apr 

55.55 

ii.n 

11.11 

11 .n 

ILll 





May 

22.85 

22.85 

19.59 

40.00 

05,70 





June 

20.00 

15.00 

20.00 

30.00 

05,00 




10.00 

July 

oe.Do 

20.00 

E2.00 

36.00 

12.00 



04.00 

08.00 

Aug 

15.09 

15.09 

32.07 

1109 

07.54 

15.09 



Sep 

44.44 

11.11 


22.22 

11.II 

II.11 




Od 

73.68 




10.52 



15-78 

Nov 

80.95 



09.32 





09-52 

Dec 

76.92 

07.69 

15 J8 








conditions in Mardi« beach pra 6 le 5 modify and were dierae- 
tcmcicafly *'stonn type*' bi Sqrtember, The diange in die 
direction of wave appmadi from NE to SW during this period 
hadpfonottneed effects on the beach profiles. The cnncentFa^ 
tiofl of wave energy diie to wave refraclion along the coast 
(Figs. 2-3) and high wave energy deoshy of prevoJent waves 
tead to the profound effects on the beadi (Figs, 5-6). 

Tlie magnitude of sediment budget in time and space along 
the coast shows marked variations (Tabte 5), The study of 
exofikm - deposrtkmaJ cycles during the course of the present 
study suggest the dominance of accretionary processes over 
the emsionil component. The budget of sediment at different 
profiles dearly demonstrate that from swell to storm profile. 


i,e- between Febnmy to September, on an average 58-65fn^ 
sediments wert ero^. Average rate of deposition from 
storm to swell transformations (^ptember to Fetmiary) was 
atrout 117 

At each beadt profile the rate of sediment exchange was 
also found to be variable. Northern cud (Profiles 1-2) has 
higher depoafion compared to the southern poition of the 
study area (Profiles 3-5, Table 

Bivariant plnu obtained on the sediments of this beach 
show that ina|omy of the sediments of the beach fall in the 
area designated for "river'" (Fig.S). Earlier study^ has shown 
that the sediments of this beach are predominantly bimodal 
and have high silt contents. These results confirm that the 
sediment!* to the beach are contributed through fliivial sources. 
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8 6 K 

10 S8e 

12 Smc 

e S«e 

8 3*c 

K> S«c 

•2 Sac 

6 St« 

a SRC 


J 1 Unifona drift 
13 DcjMJsition 
^ Hoderati deposition 
ttoderate erosion 
Erosion 


Ro-a MactKlcsiriBm 


lao- 


150^ 


105 
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Table 3, Dee? water wave approadiet^ for different oiantiu akitig die A-P* coast. 


DIRECTION OF WAVE APPROACH IN DEGREE 
VALUES ARE IN PER CENT 



0 30 m 

90 

120 150 

180 

210 240 

270 

300 130 

Jan 

3LI] 36.36 

18 Jg 

09.09 




04.54 

Feb 

S7M 

28.57 


14.2S 

28.57 



Mar 

14.28 

14.28 

14.28 


42.85 

14.28 


Apr 

ILll 

ILll 

tl.ll 

33.33 

22.22 [J.U 



May 



10.00 

35.00 

30.00 25.00 

05.00 


June 



04.76 


38.50 17.61 

144.28 

04.76 

July 

04.54 


04^ 

27.27 

31.81 3L8( 

31-81 


Aug 



06.25 

12.50 

31.75 31J0 

06 

06-25 

Sep 



IZ90 

50.00 

02.50 12-90 



Oct 

25.00 


12.90 


27J0 25.00 



Nov 

44.44 

44.44 

22,22 





Dec 

30.00 70.00 







Table 4. Beadi profile diaiaclcTistic al diffettmt stations aloog the Majchilipatmini Coasl baud on the beach pre^Je measuiemeula. doruig 

Fcbnuiy IMt 

-September 82. 







PROFILE 

PROFILE LENGTH (m} 


BEACH SLOPE (Degree) 

NO. 

NE MONSOON/ 


SWMONSOOW 

NEMONSOOW 

SW MONSOON/ 


Pair Weather 


rough Weather 


Fair Weather 


rough Weather 

1 

150“ iSS 


120-130 


1.01-3.6 


6 -6.5 

3 

150-160 


136 


2.31-2.3 


4 -43 

3 

-145-150 


IIO-llS 


2.07-1.07 


4,6 -5.9 

4 

155-165 


145-i5D 


23 ^1.1 


4.1 -4.9 

5 

140-145 


110-120 


2J '-3.2 


4,09^4,62 


The area undeFlaien for this study Lies between the nvers 
Gcxlavaii and Krishna, two major rivers of the peniunsiiLar 
India and ibey have hi^ TSM*^ (l&4i & 1158), The locatkin 
of this area with respect to these fluvial sources makes it a 
favourable site. The sediments of the river Godaviri are con¬ 
tributed to the area through curreuts from NE in October - 
April, and the drift from S’W carrying the sediments c4 the 
river Krishna provides nourtshments to the beach during SW 
monsoon. This continual cootribution of the sediments to 
coasi keeps the rate of erosion low during tTansfomiation of 
swell profile to $torm profile (Table S). The SW currenls are 
strong 70 an sec^^). and are capable of trarksportiiig (he 
sediments for longer dbtances, and thus, the coast of Andhra 
Pradesh located south of these rivers receives very high sedi- 
mcnis due to comlhiied drift from these two irverB, rivers 

Krishna and Godavari. The sediment input oi these rivers b 
also at peak at this time due to heavy rains in Ihe catdunent 


area of these rivers during SW monsoon. The prevalent waves 
and currents are very high and their intensity ts reduced in 
[>ecember cwtly^ The suspended sedbnents discharged by 
these rivers therefore, remam in suspension even afrer SW 
monsoon. 

The above discussion, thus, suggests that ibe Machilipat- 
nam beach is domiztantly accretionary. The frequent silting 
probkni of the Machilipatnam Harbour (located deep inland 
in a creek and the channel located in the creek is navigational 
dumg high tide only) also appears to be due to the influence 
of the fluvial sources. Similar simatkin might have been pre- 
vnient in the recent past and due to high accTetiofiary environ¬ 
ment at the coasts the coast line might have advanced sea¬ 
wards. The high suspended matters transported along A.P, 
coast whtdi remain in suspension for a long time have 
adversely affected the navigational dianoels of the ports 
located along this portion of the coast. This has affected severty 
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Table 5. Budget of scdhneni cachange al different slaiions alune the Machilinatnam Coast 
in tune and space during 1 Wl - 1i>a2 (Values are in 


ubiaincd from ibc cumparison uf bcadi profiles 


PERIOD 


AVERAGE 
LENGTH 
OF BEACH 
PROFILE (m) 


PRORLE NUMBERS 


5 AVERAGE 


Fcb.li(-Apr.8t 
Feb.81 -Sep.8l 
Sep.81 - Feb.82 
Feb.82-Sep.82 

ISO 

m 

150 

111) 

+ t4Al7 

- 6735 

+ 136.72 

- 7S.S2 

+ 1L72 

- 68.50 
+ I2t.73 

- 70.21 

+ 19.05 

- 5937 

+ nm 

- 52.73 

+ 17.21 

- 60.18 
+ 109.(0 

- 41.45 

+ 24.64 

^ 74.06 

+120.15 

- 47.50 

+ 15.15 

- 65.93 

+117.27 

- 58.16 

Ran|:e of 

ScdJmeot 


(+>57-69 

+51-52*1 

+ 39.45 

+48^7 

+6-72 

+51-59.11 


depoiiitkin 
in one cycle 


(+) indicates dcposhiun. (-) indicates erosion 



Ditto NCR from ttw rafertnee (mj 


Fig,? 


in 
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ancieni harbour leading to ibe abandoning of many minor 
ports or sdiifUng The Trade to more tav<iurablc alteirialives, 
leading to sharp reduction tn their munbe , 

CONCLUSIONS 

The resulls of the present study lead to the following con- 
elusions; 

The Ajidhm E*radesh Coast experiences high wave ertvi* 
ronment Oitsociated with strong currents during 5W monsoon. 
The waves are mild during NE monsoon. The direction of lit¬ 
toral currents is reversed from SW to NE during this period. 

2. Sediirrem budget alcMig the coast and the characteristics of 
sediments rn the bivanant plots cimfinn a high input of sedi- 
mcnls to the area, The northern portions get very high input 
due to combined crHitribuIians by two major tivers- 


3, The hi^ input of the sediments leading to cither migration 
of coasE line or silting of navigational channels of ports, 
appears to be contiibuting factor for abandoning of ancient 
harbours. 
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RECEhTT ADVANCES IN MARINE ARCHAEOLOGY 


Topography and surface sediment distribution 
around Amee shoai Mormugao 

N-V. AMBRE 


ThQ geimi topoQQpt^ and sediment diffbrtMiari in tfie ^fnee Bhoa^ has boon studlad whwa the wrecit mcentt^ 
diccwered in tia Mitfir of ^ rn. The oxisifite of rodcy ^loals and rae^ sKtendifig in a noilf^soi4h direction 
across the fintjaruG of lha tsy, eopOTtgl Ihe bay toni itie Arabian Sea The mdcs ana exposed In tfio b€y el the 
nofthom side 9«S|lt nw the Dona-Paiia point Thara is a paldfi of CO9B0 sediment extending the ncFth-wostem 
end of the baj^ In a NW- 3 E dwactiori into the bay wtiich ndicafces the inccnvig end oiltigaing di cumants and pfovenl fher 
sedments thorn aocofriLiabng and sinr^ 14^ in the boy. The Doerser matef^ maviiy cxnsists of sand whicfi ^ moderator 
sorted and ia Ci:r^lried to the bay rrapn of tigh energy area. The fine sedmenA poorly sorted and cotidisling predomirHitty 
0# efts and ol^ Is prasant ki the centraJ bay of tow energy area- The bdfhymetic cortciiJis todcate (hat the enaa has 
a ^ac:iiad slope tow^rdo the west The ar^ to the northern and Bsslem sides of Amaa shoal consist of sheiy-sand aid 
rooiii outoropa. The Im-tying sub-boftom appears to be the man cause tor the ^rip-wiecks. Howw, ctoe to absenoa 
of Sne sadimenks - such as sit arid c% in the area^ the srtp s ejqMcted to suAfar least frcsn oofTosian and tk^aJtFiq. 


INTRODUCnON 

It is well known that andeat dvUlzaiioQs thetr origiii 
mainly around the rtver banks, channels and other places of 
wator resoufte^, Tbc mode of incemadonal trade was mainly 
through the sea: Majority of tix shipwrecks oopur in shallow 


waters. The loannc nsemtk show that more than 75% of the 
shipwrecks were tn shallow waters. One of the mam reasons 
for the shipwreck in (he shallow water was inadequate know- 
Lcd^c about sea bottom topography. 

Marine archaeological objects are at limes preserved 
naturally when tbey remain submerged in the sea. The pre- 
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nervation of arcbaeologica] objects depends upon the type of 
sediments (Rao, I987J. The geomoiphic features that favour 
a high degree of preservation includes the sites covered by 
the sediments in low energy environment. Waier deplh. 
Waves, currents, tides, sea bottom topography, sediment suji- 
pension and moveiiients and sedimcirt texture are important 
factors at the site location (Nayak. 1987), in the present 
case, the geology around the Amce Shoal - Shipwreck, Mor* 
tnugoa has been studied to understand the extent and poten¬ 
tial of the sitipwrcck. 




Rfl-2 Dishtutnn o( (B) gravEH phjs s»k]. 4bl sitt. a (c) day pSEontaa# 
fatter Rao A Rno. 1974) 


general geologv 

The Amce shoal is located between Moimugao and Cabo 
(Fig. IJ headlands. It is bordered by Sunchi reef in the north 
and Mormugao bay in the east. The river Zuari has its open¬ 
ing to the sea near the Amee shoal in the west. The geology 
around Amec shoal has been described by Rao and Rao 
(l')74). Wagle and Rajamaoklcam (im). Veerayya et al. 

Kidwui el al. (1981). The area consists mainly of Pre- 
cambrian ferrugihous quartzites covered by laterites of van- 
^ble thickness. 

The Zuari river mouth Ls about 5.5 km. wide and narrows 
down Upstream to less than 0.5 km. The water flow t$ regu¬ 
lated by tides of semtdiunial type. The river drains mostly the 
metamorphk- terrain of quartzites, phyllitcs, banded hema¬ 
tite qiiartzile. gneisses and granite gneiases. This river a the 
main supplier of sediments to beaeiies and to nearshore and 
Offshore areas. The Moimugao bay (14 km length and 5,5 
km width) extends m east-west direction. The rocky shoal 
and reef extending north-south separates the bay fioro the 
Arabian Sea, The area, sample locations and topographic 
contours are shown in Fig. 1, 

RESLfLTS 

Details about sampling and sediment texture arc ti iM-iKwt 
by Rao and Rao {1974}, Sand predominates in the inshore 
regioti {Fig. 2a). Along the noiiherji and southern sides, the 
sand abundances are 60-90% and 70-90% respectively. It 
decreases towards east and west diteelion. The sand gradu¬ 
ally decreases from the inshore region to the central bay. 
Sand and gravel contours show tha t in the eastern part of the 
Amee Shoal the sediment is coarser. 

Silt percentage contouis (Fig. 2b) represent a pattern simi¬ 
lar to those of sand and gravel. The sHl cxmieut is around 
ro% in the north-western portion of the Mormugao bay and 
increases upto 40% towards the harbour area. The sill con¬ 
tent increases from the inshore re^n into the central bay 
away from the Amee Shoal area. 

Clay (Fig. 2c) is almost negligible along the northern mar- 
gtn of tlw Moimugao bay except for a isolated patdies. Ctay 
predominates in the harbour area and along the axis of river 
Zuari. In the central pan day and sDt abundance b about 
45%. 

DISCUSSION 

From the textural characicristics (Rao and Rao. 1974) the 
bay sediments have been divided into four sedimentary envi- 
roniDcnls: (1) marginal high energy area of bay with tanH* 
(ii) bay mouth with roarse sands, <H1) eastern bay with sill 
and day aud (iv) central bay with fine silt and clay. The 
Amee Shoal area which is close to the bay mouth cunsiapi of 
coarse sand cnviroirment. 
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typography and SL:rfACE SEDIMENT DtSTKIBimON AROUND AMEE SHOAL MORMLfGAO 


Tbe ^dimefils along the northern md southeni itnirgin of 
the bAy are predominaDtly stands whicii are well to moder¬ 
ately sorted- A patch of ooai^ mateiial extends into the bay 
from its moulh in a NW-SE direetjon. The Amee Shoal area 
is therefore of high energy zone ^ggesting predominanrs nf 
sand deposition. Sandy patch indicates strong current in 
NW-SE direction, winnows the fine sediments such as silt 
and day and carries it away from the Amee Shoal leavfng 
the coarse sediments. The transport and mixing of the sedi- 
meitls is brought about by wave action. Fine sediments 
accumulate in the central bay due to littoral curraits fram 
nortbem and southern sides and maximum wave heigh ts 
near Dona Paula and Cabo Raj rngion (Reddy^ 1970). These 
currents might have been weakened by the shoal and reef 
prctvent at bay mouth. 

In the eastern bay seditnents ane mainly day assodated 
with fine silt and are poorly sorted. This is affected by the 
sediment brought by river Zuan thiit enten into the eastern 
bay through a narrow constrictoin ac Ag^da£D and Cortalim. 
The depositkm of fine sediment gradually decreases towards 
the central bay as the river Zuari meets the salt water of 
higher salinity, which fkxxulate the silt and clay. 

The Amee Shoal area thus shows predoutinance of coarse 
sand. Comparatively^ the porosity of sand is more than silt 
and day. Therefore any archaeological objects (sudt as ship, 
etc.) buried tn the sand will have more exposure to the sea 
water thereby increasing the chances of corrosion and heavy 
encrustation. 

CONCLUSIONS 

In The sedifnent around the Amee Shoal-shipwreck area 

consists mainly of (xiarse $ajids. 

Z The preservation potential of any archaeologicaJ objects 

in coarse sand ts poor as compaied to sill and day. 


The chadces of heavy encrustaiinns, cxirrosioo and con' 
tammatioti with chlorides are irtofe in the Amec Shnnl 
area. 
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RECENT ADVANCES tN MARFNE ARCHAEOLOCrY 


Consequences of sea level rise due to Greenhouse 
effect for coastal Archaeological monunnents 

RAJIV NIGAM, PATHAK M.C. and N.H. HASHIMI 


It a awtem the AuctuaSi^ sea ard talated cBmatK phengmencun were responsible to sctutoion ni manv aictoit 


- • baceme ifw wef krram obiects of modem mme erchadboir 

ttMi saa level a on ihe rise to itie last t1,G00 v«is iNolocene sea level ch»^ Aid mwe m evtienoes 

a lOe ftwn tsigh loiitudes. Oor^eQi^Efy (he ssa l9vel rtst ll has beoi mi^Bd that tte saa buEi ™ h.nrtn^T-?! 

^ SS 1 S 

«« aira aia *o mmro* of o*rt hvonrce borne e sd|« 

^ ^ s***®™® of IbB prabtem may be a^ptainect with a case study to oicarmilB 

the- tamoi^shDre laniple at MBhateepunani in Teniihaiij wbidi was th^ far (ton Itw coast hi cowhmA tirw^Ts 

Is loucbing ttie base of die lempte. This lias caused savm pioPton of emsion. hi (to oast 
^ ^ ® P«««C*ian viflS was conSHvcted [1W4-45) htoTT^^ain ^ 

", ■« Th. ,«i.nl 0, B« ie «, lege.. b 1 KO 

^ tv 0.e to 1.0 km, TtiB may pul [ha torpta fight nhi die Sea anl tips get 

TTiis an rtm, topport in ito ne*t tew decades. Ttomibre a pmcaitionav 
MB has to to planned immetSaKily and Inplem^itett, a pmcojiionarr me® 

Tl^ Drty oneerampte. Btoe rney l» many mcvs cases of Itis type ^ the west and oast cuafla of India 
Geologi^ m ake^ on the pb tt> cto*iy tto -danger zone' along the indiai coasts vytoto Is gotog to lace oonsHmwnss 
^ ^ ^ greenhouse effect. The need ot the tiouf Ifi thal achMolqglsts sIiqijU^^^ 


INTKODUCn(»(l 

Marine Archaeolugy is ihe mudy of human rnteractiurt 
with the ocean eitvunnmenl. UrtfartunateJy for archaeotogists. 
)8,(]00 years age world sea level was was much lower and the 
™ist line was located many kilooicties out towards sea from 
its present locations. The continental shelf was a part 
of the tenestrial cnvironmenL Thus most of the evidences af 
the origin and early developmem of marine culture is sub¬ 
merged (Hemming. J985), It is evident that Ihe fluctuating 
sea level rise and teUied climatic phetiomeoa were responsi¬ 
ble for drowning of many ancient port-cities and places of 
cultural herilage. Lothal (Nigam, I9«a), Kaveripatoara 
(Ran, 1990) and Dwarha (Rao, I9flfl) are the glaring exam¬ 
ples of dcstiuctioo due to sea level rise in the past and thus 
became the web known subjects of modem marine archaeol¬ 
ogy. References to eonsequenccs of sea level fluctuation are 
available in rcli^us. archacologicaJ and oceanographic 
records (Nigam, Hashimi and Pathak, 1990), Rgum I shows 
the generalized curve for the sea level rise which indicates 
that about 11,100 yeare fl.P. sea level was 60-9(1 m below the 
present one (Naif, 1974; Nair and Hashimi. 19S0) akmg the 
west coast of India. If we assume the same trentte (i.e. rise in 
sea tevel) will continue in future also, anticipated sea level 
will submerge the low lying areas of present coast alongwith 
valuable monuments of ajidiaeulogical importance. But eon- 
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sidering the natural trend by this rate, 1 m rise will take 
about IDOO years. 

However, these estimates for natural trend are under 
threats due to man’s indiscriminate interference with the 
envtronnienl. As Goddy (19«2) said “This is a unique rime, 
when one spectes, huiaanity, has developed the ability to 
alter its environment on the largest (i.e. global) scale and to 
do so within the life time of a sin^e species number*’, tn 
view of this, whatever natural changes are likely to happen 
in the next 1000 yeais may happen now in only 100 years. 
For example, Screntisls pr^icted that sea level may rise upto 
1 metre by 2050 (Koffmanii et al., 1983). The phenomena 
responsible for this alanning situation is known as 

Greenhouse Effect", The objective of this paper is to bring 
the facts about likely dimatk changes to the notice of the 
archaeologists and indicute the consequences of su(!b 
changes in the field of arehaeology. 

what is greenhouse effect 

Over the last couple of yean, the Greenhouse Effect has 
bec^e one of the world’s hottest topics. 

Since the mid of nineteenth century there have been warn¬ 
ings about how increased level of Greenhouse gases ICarhoa 
dioxide (COj), Methane (CH*), Nhnius Oxide (N,0) and 
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F^g. 1 GenmfciffiJ ses-tevei ojfvb tor tncfiar rBepoo 


ChioronuorpcarboDS (GFC)] io iht atjnpsphcrc can effect 
our dimate. These gases in tbe atmosphere act Lp a siniilar 
way, as tlie glass waJb and nxi>f of a greeni!ioyse\ in trapping 
heat from tbc sun that would otherwise be radiated bach into 
tbe space^ Auy departure from equilibrium of these gases in 
atmmphere (patn^ or man madejf creates problem. Too 
UttJe greenhouse gases in atmosphere and wc fiecxe, and too 
much we gel overheated. 

In Lbe last lOQ ye^rs tbe eailh has wanned up by more 
than half a degree centigrade (Jones el d., 1966)- This 
warming (0.4-1, !"C) is compatible witb what might be 
e^>ected to have rolled from tbe increase in atmmpberic 
concenirations of carbon dioxide and other greenbouse gases 
Some 65-90% of tbc increase of carbon emissions in tbe 
atmosphere today is believed to come from the burning of 
‘Tossil fuels'" (coi, oil, gas) (Bohn ct al,, 1986; Wairik et ai.. 
1988). 

Tlie net result of vvarmiiig is tbermal expansion of sea 
water and meldiig of ioe on polar regions. As a consequence 
of there, sea level is also rising (Report by Common Wealth 
Group of Experts^ 1989)^ The b^t esdruales is that the 
global mean sea level has risen by tO-lS cm over the past 
century. There are reasons to believe that these trends will 
conrinue in future also. There arc a range emulates of 
future warming and related would be sea level rue ba^ on 
difierent modellittg assumption. Figures 2 and 3 give the 
most recent projer^nns drawn for 2030 AD^ AnGthcr set of 
estirnates was given by Hoffman et aJ. (1983) (or a period 
upto 2100 AD by whidi as per high scenario, sea level may 
go upto 3.45 metres* 


While there is a reasonable agrcemciil about global aver¬ 
age irfcrease, there is much less agrtcTnem about what dieie 
could mean for the dimate of particular regions, let alone 
individual countries. Here in this paper we are concerned 
about the consequence of accelerated sea level rise for India 
in general and for archaeoingbt in particular. 

CONSEQUENCES FOR INDIA 

Nigam (1989) uidieated the possible implicalkirts of sea 
level me for coa^aJ zone majiagcmenl for Endian mgion. 
Such LmpLkations indude inundation of low lying coastal 
areas and some blunds, migration of human pofyulation, loss 
of agrkniltiiral and forest land, destruction of uidustries, 
buildmp in coastal areas and tourbm, problem of drifiking 
Water due lo sail water intmsions, change in predpitadon 
pattern etc, Shetye et al. (1989) pic^nted a general scenario 
whidi shows that east coast-of India is more vulnerable as 
omipared lo tbc west coast (Figure 4). One thing h certain 
that whatever be the sceimrio, rapid rise in sea level will 
c^se inuodatitm of many modern ports and cities and also 
mpnuments of cultural importance and thus become a sub- 
jed of study for future marine nrchaeologists. To show the 
seriousness of the problem two case studies are given below, 
une each froiti east and west coasts of India. 

EAST COAST OF INDIA 

The immediate victim of accelerated sea level rise on the 
east coast will be the famous shore temple of Rajasimha's 
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time at Mahabalipuram (PI. 37) in Tamilnadu, tn Tamil* 
nadu rcgiiM. it is already tnfcired by ftao (1990) that after 
It* 12th centuiy A.D, there has been gradual transgression 
of sea. Ntjw sea is jtist toudiing the base of temple. This has 
caused severe problems of erosion. In die past (1944-45) to 
check further datuage to the temple due ta erosion a protec¬ 
tion wall was constructed (Shivaiamamurti. 1978). Now it 
will again face a fresh danger due to future susa level rise. 
The gradient of land in this region is ) ; 500. Therefore, even 
I metre rise wifi put the temple li^ into the sea as its hori¬ 
zontal eitem on the land wUl he about 0.5 km. Thus the 
temple will be subjected to damage bom all All Thb 
^ may happen in the nest few decades only. The problem may 


be oompouQded to increase mteosity and frequency rd gfnrm 
surges, which is also one of the coDse{(Uiences of greenbouse 
effect. The damaging power of storm surge can be visualized 
from the recent cydone along the Madras coast when tir 
famous Kasi Viswanalhar temple at Ennore was destroyed 
by storm surge on 7-lOth May, 1990 (FT. 3g). 

WT,ST COAST OF INDIA 

The ^ epbodes of fransgreKion and regression (Ncgi and 
Tewari, 19^) of sea in just last 3500 years destroyed the 
legendry dty of Dworka (Rao, 1988) 6 times. Dcdine of 
LothaJ (Nigam, 1988) and Sopara (Dhavalikar, 1988) ports 
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were also atthbuUd to flueluadoiH of sea levels. Now similar 
type of event will take place on shorter time span (few 
decades) and many establishments will be advetscly 
affected. One such good example is the Samudra Narayana 
temple (PI. M) at Dwarka. The sea is tonchmg the base of 
this temple and any further rise in level will be too costly, to 
the survival of temple, 

plan of action 


and ^mussioD to publish tbb paper, we are also iodebied 
to Sri. R.R. Nair for chlicut reading of the manuscript. We 
also acknowledge the financial he^p received from Depart* 
ment of Enviroimient (Grunt No. Zl/fi«!LRE). Miss Geeta 
Mcnon deserves thanks for typing the munuscript. Last 
but not the least we are gtuiefiil to Dt. S.R. Rao for giving 
an opportunity to present tbb work at Hod International 
Conference of Marine Archaeology of Indian Ocean Cnuo* 
tries at Bangalore. 


We have discussed above, only two esamples (one each 
from east aod west) as case studies. There are many more 
cases of this type all along the west and east coasts of India 
Since the visualised evagtuaiities may happen in very short 
rime, a precautionary measure has to be planned 
immediately and implemented- 
Under the sponsored project of Ministry of Environment 
and Forests, S^ntists are already on the yob to identify the 
‘Vulnerable Zone’ along the Indian coasts which is going to 
fuce consequences of sea level rise due to greenhouse effect. 
The need of the hour ts that archaeologists should ul«o 
catalogue the monuniciiis of archaeotogiail imponance fal¬ 
ling in the “VuincTuble Zone" and plan the strategy in 
advance before the disaster occurs. 
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RECENT ADVANCES IN MARINE ARCHAEOLOGY 


Impact of Climate and Sea Level Ructuations 

in Historical Context 

K. RAJAN 


”* ^ ^ ^ OKHoffcar ecosyaiwn^ ite dSSm 

£^i^p-cs: 

McnoRsl^ated tra there wa$ a nsa arri fnfl h hiMTHin :v^•luiHfWL Hni+i ^ _» i isw^joices oflaTjf 

WM nf - -t^, T:,,^„77 ^ actJuttBs, bom maailai aid mielleclual, h way ssa vexs. A brri 

^ P^Nstaic ^ ^ a bBB» aid picu^ nai^ ™ 

of the 9«nt& Ihi happened m die tong hatoicaf maiiK avf Hs c±» .ebiun ai^enfrortT 


The long Survival and evolution of biological ecosystem 
Md its dependem buman sodcly invariably infliienced fmm 
time to time in a regular cycle by the erratic dimatic changes 
or fluctuations, rise in sea level, episodic valcanisin. tectonic 
movements and recuttcDoe of physical bombardnienr of the 
earth by comou. particles anti radiation. The paucity of the 
reliable data and uncertainty that prevailed ip the relevant 
gcoiogica] lime scale fails to resolve these geophenomenfl 
either caused due to exogenetk fectors or endogenetie fac¬ 
tors. 

However the rec«il studies dearly demonstrate the strilt- 
ing features and relations between atmosphere and the 
earth. The solar radiation impinging on the earth’s surface 
effectively controls the lerrestriaf climate cydes. ft ts a also 
known that so called it* ages sudi as Guire, Mindd, Riss and 
Wurni consisted of several regular intervals of maximum 
glaciauon intervened or followed by non-glactal periods. 

The impact of the sea level changes in respect to a particu- 
Iw region is based on mLllidiscipIinary fadois and 
phenonienii iliat affect ifie ocoan levot such as the tectipera,- 
ture and salinity, density of sea water, currents, Jong effects, 
meteorology, atmospheric pressure, different wind effectsi 
evaporation and predpitaiion. hydrology, water discharge 
from rivers, geolp^, land uplift and laud subsidence, 
astronomy, gravitation, tide generation forces, seismologv 
etc. 

Approximately 36000 years BP sea level stood at prerent 
day shoreline. From 36000 until 22500 SP there was a lower¬ 
ing of the Sea between —10 and —20 m. The maximutn tow 
stand might have occurred at 18000 years BP (Biackwelder, 
1979:618-620), The sea level had started rising systematically 
from 18000 years BP at an extra-ordronry raie and ruse 
nearly 100-150 m at some places in the next IZOOO years. 


There sea level changes slow down or rather we could say 
stabilized around 6000 BP (Negi and Tiwari, 1988:79-82). It 
is easy to understand that stabilisaiJnn of sea level is 
associated with sinbitisation of average global temperatures 
and climate in different regions. It is well known that 
agriculttiral era bad started only after siabilizatton of global 
sea level and dimate around 4000 BC, 

These dimatic changes occurred in both 567 and 1134 
years astronomical cyde. Every 1134 years one major planet¬ 
ary conjunction tuok place and also one hemicycie in every 
567 years sequence, dually importuni, in all probablity, is 
die solar activity tidal cycle (King-Hele) of 178/179 yearn. 
The great mid-Hnlocone gl^al readvance identifled in 
world oceans with a 6 m drop in sea level coincides pre- 
arely with the fourth cycle back from 1433 AD that is at 503 
BP. It also matebes the 25th cycle back of the 178/J79 
years Krng-Kele cycle (Fairtmdge, 1977:413-416). 

The critical year 1433 AD was first brought to attentiun by 
Patterson who believed that j| correlated with catastrophic 
rides and flooding. This 1433 AD is the alirplanctary conjun- 
tmn, the sn called zero check year. The year 1433 AD coin¬ 
cides with a remarkable high but short-lived period of 
stuispot activity and also a major rise in C“ flu*. Historical 
climatic analysis shows that 1433 AD initiated a time of great 
instability throughout the world, culminating in the grout 
medieval ire age. with its attendent human suffering. It 
seems that the conjiuiction lime coimided with a high 
suilspol state and inunediately fallowed by a law-spai 
condition which indicates a minor glacial evcni. .Accordingly, 
t^g 1433 AD as the hare year, the major plaiiciary comi^- 
tions have been traced back through (he Holocene by keep¬ 
ing the 567 years and 1134 years as a cyclic year. Going back 
from 1433 AD the lurnmg points on ihe 567 and 1134 years 
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cycle were K66 AD, 299 AD, 26a BC, 835 BC. 1402 »C, 
1969 BC, 2536 BC. 3103 BC, 3668 BC, 4235 BC, 4802 BC, 
5369 BC, 5936 BC, 6503 BC, 7070 BC, 7637 BC, ©04 BC, 
9348 BC.9925 8Cajidsoofi. 

Ad atteoipl k maEk here after studying the above data to 
correJale the major cultural and historic^] events that took 
place in the above said cyclic period. The close observation 
made in the above chroaologicai sequences clearly 
demonstTMCd that there was a rise and fall in buman 
activities, both material and imtnaterial, in every 550 years 
cycle (the toutkI off of 567 year cyde). For instance, let us 
consider the period between 835 BC and 268 BC in which 
India had seen the birth of Buddhism^ Jainistn, Upaoishadic 
Hindukm while China evolved jConftiskm, Taoism and 
Zorastrianisin in Iran and classical Judaism in Middle East. 

A bird view of the available data pooled together since 
prehistoric times gives a better and reliable picture to realise 
the cause of the events that happened in the long historkal 
matrix and its dose relation with euvironment. The 
palaeoUlhic tools^ particularly the lower and middle, reco¬ 
vered from. diJTercnt altitudes of the river terraces in ibe vaJ- 
kys like Koltalaiyar Valley near Madras ^ Narmada valley in 
Maharajihtra and Scan vaBey in fhinjab help to determine 
its age (Sankatia, 1963J. 

One of the reasons for the fottoalion of the river terraces 
is the sea level variation^ The data of thk ftnctuaiion indi¬ 
rectly helps to detenmne the date of the particular prehJs- 
lofic tool collected from particnlaj river lerraoe* The suc¬ 
ceeding phase of microhthic period also faced arid cUmatic 
condition in the early part of the Koioecne period around 
l€000 BP in which most of these tiny tools were collected 
ftxrm sand dunes in the sites like Sawyarpurarn in Tirunelveli 
Dt. (Zeuner, 1956). 

Leaving these prehistoric data behind in which much pre¬ 
cision could rwt be attained due to the paucity of the reliable 
data one could see the advent of agriculture frmn the 
neolithic site Mehrgarh dated back to 60CIO BC exactly 
matching with the s(al»lizatjon of the terrestrial climaLe. 

The rise of civilization could be seen in India between 
2300 and 1800 BC. The excavatiaus carried out m the type 
sites like at Harrappa (Vats, 1941), Mohenjodaro (MafshaL. 
1931). Lethal [Rao. 1973) and KaUbangan (Lai, 1%7) 
exposed the modumentaJ architeciure like granary. Great 
Bath, Dockyard and Citadel respectively to testify its 
glorified civic administration and cidrural contact with the 
neighbouring world. 

The technological advancement made in the field of act, 
arehirecture, town planning, dvk ndministration, trade, 
shipping, dockyard coftstruetkm, knowledge of writing, usage 
of seal and sealings, social hierarchy tn the form of diadel 
and lower lownn fortiftcarion w'al) used either for defensive 
or offensive purpose stands for the evolutionaiy nature of 
the dvjIuEation that prevailed between 2300 - 1800 BC. This 
great dvibration was brought lo an end around 1800 BC due 


to vast flood as the one noticed at Harappa and Mohenjod¬ 
aro and the sea level clrangc causirtg the disuse of the tidal 
dock at LothaL 

The rise and fall of thus dviliration directly moves with the 
fourth planetary conjunction back ftom 1433 AD. In 550 
years it reached its peak and disappeared subsequently with¬ 
out any trace. The ceniral Indian chalcobthic cultures bke 
Banas, Kayatha, Malwa and Jorwc obsened la the type sites 
like Ahar* Kayatha, Navdaloli and Nevasa respectively 
unearthed in the subsequent iiydk year also met with the 
same fate (Dhavalikar, 1979:229-269). 

The pt^-Harappan phase dated between 1600 BC and 
lObO BC saw the great iiiLdlcctual activity that took place in 
the Gangebc phim. The vedic hymns and twoepic^ emerged 
in the succeeding cyclic year of 567 years. TTie excavations 
lurried out at Dwarka (Rao, 1988) Hastinapur (Lai, 1955: 
31-32) and Hulas (Diluyt, 1970: 21-28) clearly indicate the 
cnlUiial mUeau that prevailed. The succeeding cyclic year 
saw ihc birth of Buddhism and Jainism, the emergence of 16 
Jajiapadas, the Magadhan empire in the north and wide¬ 
spread mcgalithism in the south. 

In TaimJ Nadu, as the wnECr intends to restrict to a par- 
ticular region, the next cychc year of 268 BC - 299 AD. i_c. 
between 3id centiiry BC to 3rd century AD saw the prolifcr- 
ation of Sangam literature, advent of Brahmi writing, wide 
spread megalithism in the form iif eaim circle and stone cir¬ 
cle entombing a cist burial, urn etc., trade coniaci wiih Uic 
Roman world and other related activities. The availability of 
large amount of Roman coins at sites like Vellalur (NiebuL 
son^ 1887}^ Roman ceramics such as the Amfinc ware, 
roulettcd ware. Amphorae and the excavabons at 
Arikamedu (Wheeler ei. at., 1946) and Kaveripattinam 
(Raman, 1968) provide data for the trade contact with the 
Rcunan world. MentioD should be made of a sherd haviitg 
gralTitP in Tamil-Brahmi bearing the name eattan at 
Quseir-al-Oadkd or Audeni Quesir the Arab name of the 
Egyptian port called Laucos Licnen or ^^White Harbour*' in 
classical tiines. This E^ptian port is situated northeast of 
Andent Copies on the Nile and served as a Roinan window 
opening to the East in the first and second centuries of Chris¬ 
tian era (Whitcomb, rt. at, 1981). 

Apparently this cyclic period is represented by the finds 
from Arikamedu (Wheelei^ etaJ.^ 1946), Karw (Sridharan, 
1984), Uraiyur (Guniraja Rao, 1972), Kaveripatbaam, 
(Raman, 1968), Alaganktikm (Raman, 1988:114-118), 
Kodumanal (Subbramyalu, 1989) Ttrukkampuliyur 
(Mahalingam, 1970), Ala^rai (Mahalingam, 1970), Vallum 
(Subbarayalu, 1984). AdicbdianaJlur (Rea, 1902^3:11M43) 
etc,, in Tamil Nadu and Brahmagiri. ChandravaJi (Wheeler, 
1948:181-310), T. Narasipur (Seshadri, 1971), Hallur 
(Nagamja Rno, 1971 Karnataka and many other sites in 
other parts of India The striking feature common to all these 
sites js that In 3Td century AD the people abaudou the site at 
pmticulmr time bving in different geographical tem perhaps 
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dii£ to enviitirinieiit^ change. It is ncciessaTy to sttidy 
ihe paiaM-eoosyiktcm for better imdcrstaDding of the very 
sujvivaJ of the huitiAti society which depends oo the 
environmentai oiv^laughi like sea level vanatkio caused by 
planetaTv coiijuction iti a pirticular cycfic year, 
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RECENT ADVANCES IN MARINE ARCHAEOLtXJY 


Marine Archaeological Surveys off Tranquebar, 
Tamilnadu Coast - Preliminary Results 

T.C.S. RAO and K. MOHANA RAO 


Prijiirniriarv irvasligaJions oampfisff^ of Ectiosounder. Ms^ieiic and Sidia Scan Sviof 5 urvB >5 hawa camgd out fci 
1089 ffi th& oft^JTO^e remora of IranqufitiaT. m ers^whfc Dutch Port cn TffT#radiu Coast. Tha syrve^'s manly ocnfined 
bef*aen S and 15 m depths, wtier^ pcKsbtef aMSt^ige of ajnks^ slupwrack and submergea struclupe is c^porlBd. 

Investigstiore wafo afco undertaken along the beach jind intedida] aon^ lo get some possi^te mdicalrjls of ancient CLdture 
m this ragion The Chela, Panctyan and Ekjtch coins are found m abundance li iho inlerlkfai zof^ oe» Masalanani <Chdtaj 
tempte and teriakctla P¥ig wMs oi 3ra Centery A.D. 

T>ie bottom looGgraphy is p^tect^ smoom aid pinffe cxiveced with Are sands and rrudE. No tsjtdop h®. bam 
recordeo between 5 yid tS m 'walaf depths lnciOBnta*y mars ^ no outciops evw on iha ooesDine. The Sd& Scan Sonar 
■lacoftled seweral ifitcresllng -feBatUTSs oppoaite lo Masatartgru rempien ChinnflvafiiQifi Chtmaktidi IWos« of tt^ee tenures 
are preserit Mween 9 ^ 11 m watef depth while veiy tew otojpcls we recoided at abcul 5 m witter deplh oil Jblasala- 
mani lempla and Tranquebar Fort Many the objects recorded from 9 id t1 m appe»- lo bo ananged ^ a iarty syslamatie 
FHllfim erther n -semkarcutar aiwof circular iaahcin The absence or ^ outcrops on the coa^tlme end the mgiSar ermoge- 
ment □( the object at thfi^e depths suggest the pcesibte esuslEnce of sybm^ged ^huclures One w hwa objecta fhdotim 
m this »Ba clbSBly reserntte to me sutrrierged sh^ wrecks Did none of these obfects could be nonlfemed by ftvwig epar- 
abons because of rough sea condftions and poor 


INTRODUCnON 

Trsnquebar ^Itus^ied on the CMtem can^i of fndi^ is about 
25 krit south of ihtr cdcbratcd port at Kaveripamfim, abo 
known as Pumpoohaj; which was a ntajur trading port from 
the third ccotury B.C. Pumpcohiiir had attracted traders 
from all parts of the world espcdally from the Roman 
empire. The history of Tranquebar (Tarangambadi^^ can be 
traced |o the beginning of the Chtistiiin eta. Ancient Sangam 
classics such as ’PiiranaiicKiru^^ "Natrinai'* and 
"'Agananooru'^ refer lo Poraiyur which is a p^rt town. It is 
likely xliai ihc sea which originally' skirted Poraiyur receded 
after [he second century A.D, Marine ArcharologicaF LFnit 
at NJO, Goa m assoemtion with Regional Centre of NIO at 
Visakhaputnam iniEJuted the expJorarion and cKcavatiun 
rn May 1989 off Tranguu'bar tn throw some light oa the 
pre-Tamil Sangam era civilizaiion. During this penod pre¬ 
liminary investigations comprising of Badiymetry. Side Scan 
Sonar and Magnetic surveys were canied out between 5 and 15 
m water depth and about 15 km to the south and north of 
Trani^uebar, 

GROLO<;V 

The offshore region of Tranquebai located between 
Karaikj] in the and Kaveripailanam in the north falls 
in the drainage basin of Cauvery rrvet. In addition, several 
uEber small ephimcral rivers named Nandalai^ Virasolanar, 
Kadaialiyar and Vgdiyar which are some of the distnbutono 


of C^uvery river discliarge into the vea near Tranquebar. 
The coast is almost Trending north-soulh without any promi¬ 
nent bays and hills and is covered with recent alluvium. The 
total net work of Cauvery river system drains largely through 
the prccambiiaTi formation in Kamatuka, Kerala and Tartiib 
nadu. The study uf LANDS AT imageries and ^pacc photo¬ 
graphy (Gemini Tl) revealed the presence of scries of paral¬ 
lel to enecholon 1 incations in ihe drainage area of Cauvery 
(Srinivasan and Srinivas 1977) which fits iiilo the tectonic 
setting of southern India as a whole (Katz 1978). The pre- 
cambrian formation of ihe drainage basin of Cauverv river 
comprised of Dharwur system, peninsular gneiss, cbarnoc- 
kilc and the closepet zraniie fKrishnun 191^). The entire 
central zone of Cauvery dr&iiiQge basin where Ihe present 
study is undertaken Is cspijsed with alluviinn onljp whereas 
the inland basin is running through the rock formations. The 
beaches and dunes in ihe sEudy area Icxik blacki.sh as the 
isands comprise of hcasy minerals with the dominance of 
opaque minerals of ilmcnite and magnetite. The continuous 
vertical cross section iif the sediments obtained from the 
borcwell dug by GNGC reveal the succession of layers from 
Crelaceous to recent formation (S.P. Kumar 1987), Lovesori 
and Victor Rujunianickaifi (1987) rtperted from their studies 
of satellite imageries and aerial photography That the south- 
cth coasl has undergone prevalent emergence or regression 
uf sea. 

The bathymetric charts fecorded in the shelf region of 
Tranquebar fcvcal gentle topt?gniphic variation with fairly 
smooth oeeun tKittom. 71it shelf gradient is slighlLy more 
upto hi m water depth, rcmairiing fairly gentle from 10 to 50 
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m depth and again becoDU» more sleep upto shelf edge. The 
width of the shelf is about 32 km. A few sediiacnt samples col¬ 
lected during our investigations indicate that the sea floor 
upto 5 m depth comprises of medium to fine sa nd s between 5 
and 10 m, sUty days from 10 to 15 m and silty days and days 
beyond. 

REStJLTS 

The edH^ams obtained during the present surveys bet¬ 
ween 5 and 15 m water depth did not recoid any major 
undulations of the ocean bottom or any outnops except one 
or two submerged river channels. TTie m^tic data 
recorded in this mgioii is also fairly smooth and devoid of 
any significant anomalies. However, the Side Scan Sonar 
records show (he presence of several objects of varying 
sizes in the ocean bottom and also revealed the existence of 
a series of di^oinicd structures betafeen Traaquehar and 
Chinnavanigiri. Some of the features recorded in the sonog- 
raphs and their possible implication to Archaeological inves¬ 
tigation are described in this paper. 

The Side Scan Sonar surveys weir carried out parallel to 
the coast between 5 and 15 m water depth and about 15 km 
along the coast covering the area to the south and north of 
Tranquebar (Fig. 1), The profiles were placed at about 1 m 
water depth iutervai and the scaniung range was 100 .oj 
either ^ of the boat. All the surveys were carried out on a 
mechanised wooden hulled fishing trawler (SONA). There 
were nn navigational aids except the magnetic compass and 
the locations were noted by visual observations with refer¬ 
ence to the objects available on the coastinic. During the 
survey period tbe sea was rough. As such wc could not get 
the oonect plan view of the objects and the noise c^tenl of 
the records is fairly high. WhOe the objects recorded off 
Mas al aman i temple near Tranquebar were recorded around 
5 m water depth, to the north of Tranquebar i.e., off Siniiar- 
pet and Chinnavanigiri, the objects were recorded between 9 
aad 11 m water depth. 

A loM linear feature extending from the coast into the sea 
(FI. 40) has been recorded at about 5 m water depth off 
Masaliunani temple near Tranquebar Fort. Near to the north 
of Masalamani lempfe disjointed structures (Pis. 41-42) that 
raemble the fragmenu of a linear slrneture parallel to the 
coast is recorded at about 7 m water depth. These objects 
e«h of about 25 m in length eitend for more than half a 
kilometer in length ^ong the coast. The disturbed object 
are more or less of equal size with a semitwist in tbe shape. 
The anapgemcnt of these objects suggests the presence of a 
submerged wall which might have been disturbed and the 
pieces are either thrown apart or got buried under tbe sedi- 
ments causing the discontinuity in the mam stnictme. 

Off Oiumakudi which is about 7 km north of Tranquebar 
fort, several objects of varying sizes are recorded (Pis. 
43-44). They are mostly concentrated between 9 and It ni 


Water depth, fai general, they appear to have been scattered 
objects. But a dose look at the records suggest that they are 
arranged mostiy in a semidreular pattern scattered over an 
area of about one kilometer long. These objects are 
recorded off a temple near Chinnavanigiii. In the of 

any rock outcrops oo the shorelioe and beach and the echo- 
sounder records being devoid of any outcrops it is tentatively 
conduded that the objects recorded in the sonogtaphs may 
correspond to some manmade structures that are sub- 
sequcntly submerged. 

In between Chiudakudi add CMnnavaurgiri lajge isolated 
bodies patches of small (fojects are reoiided. Off Chiu- 
^vanigiri the sonographs revealed presence of several large 
isolated objects (Pb. 45-46). Some of these objects from 
their size and shape are suspected to be sunken ship wrecks. 
The magnetic anomalies over these objecu would imn naTl y 
be of veiy low amplitude. The rough weather conditiDos pre¬ 
vailed during the surveys produced large background noise 
which might have possibly masked the low ampUtude 
anomalies jaoduced by these objects. 

To the south of Traoquebar, there are not many o bjp r ts 
but some submerged river channels associated with some 
objects are recorded. These river clia.*mels are also recorded 
in tbe echograms. 


^ng with these surveys, investigations were also under- 
taken alon^ (lie beach and iIm imeitklal zone lo get sicmie 
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possjbk indicaiJoiu of ancient cultiune, Pre-Chola, Pandyan 
and Dutch coios 3xc found in abundance La the intertidaJ 
near htasalamani (Cbola) temple and there are terrakotta 
ring wells of 3rd Century A.D. None of the objects recoided 
to the geophysical surveys couW be confirmed by diving 
operations because of rough sea conditions and very poor 
visibilityH However, fmiti these preilminary surveys it is sus¬ 
pected that many of the objects recorded could be of 
Archaeological importaiKe which could throw more Ligtit 
and evidence after conducting more detailed and systematic 
surveys supported by diving operations. Dr. S.R. Ran opines 
that the submerged structures from 9 to 11 m depth may be 
of the early historic period while those recorded at 5 to 7 m 
depth may be of medieval period. The pre^nt surveys also 
revealed the pKissible existence of one or two sunken ship 
wrecks off Sionarpeta. 
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recent advances in marine archaeology 

Application of Acoustic, Magnetic and Eiectromagnetic 
Systems in Marine Archaeoiogy 

L.V, SUBBA RAJU 

TTieirnptiriaooe at integi^ geoscientificelui»is tehHaied tot mtomaior ipthaeoJoffc^e^ptafatitn. Geophysicssysteito 
^ (he dBiBctian of artelacts. oncenr ptaces and yndennater sites/o^acis are swi datSed v»ith epcA- 

cBso Mstonea. SanT^ing aiongwith t^arious geotogical ar-atysis and dafingg are suggested to their precige idm- 


INTRODfCTJON 

In India, a good amount of integrated geosdentiGc studies 
for underwater archaeological exploration ia already con- 
templated for transfomiing the latter from ita nascent oagr 
to adolescence. 

At the conference of “Marine Archaeology of Indian 
Ocean Countries" organised by Nalionai Institute of 
Oceanography (Ran. 1988). it is brought to limelight that 
latest geoscieotifu; leclmiques have been ado pt ed and 
sophisricated equipments are deployed for target seandt. 
dDcumcntation and retrieval of wrecks. To strengthen the 
matiiKT archaeological activities in the country, the Tamil 
University and Andhra University are taking steps to under¬ 
take geosdeotifre surveys of their respective coasts (Gan- 
gad^am. 1989; Rajamanickam. 1989) for explnfarjon of 
maiioe archaeological remaios, 

MARINE GEOSCIENTmC METHODS 

Underwater Archaeology is the study of undent ship¬ 
wrecks. ports, harbours, submerged towns and other under¬ 
water sites or objects assodaled with history, folklore and 
local traditions. Marine geoscientific studies have come iu 
handy for the identification of underwater strata/aatefacts. 
Systems that can be appbed for their detection are divided 
into three categories viz. 1) Acoustic, 2) Magnetic 3) Ekc- 
tromagnetic, fallowed by sampling by deploying snap¬ 
per/grab, carer & vibracare etc. 

I- Acoustk System 

Instruments such as eebosuunder, side scan sonar, mud 
penetralor and subbottom pronier are used invariably to 
have the seabed topography, borizontal plan view of the sea¬ 
bed and thickness of the various subsurface layers to which 
any archaeological ane^cts arc sandwiched. TTie principle 
and usefuloess of these instruments with reference to the 
underwater archaeology are reiterated. 


«. Echo Sottnder 

This is useful for obtainiug the profile of the seabed and its 
depth. Apart from this, the nature of the bottom and in 
some favourable gcologicBl regioos, even subbottom can 
also be recorded. At times, it becomes difficult to identi^ a 
wreck resting on a rocky terrain. When the cchosoundcr pas¬ 
ses over the object, the latter b recorded in the echogram as 
a sharp rise/pi n nac l e . It is possible that even the hardfatrna- 
tions with sharp pmnacles may be interpreted as ship wreck. 
If any stnicture/ship wreck b recorded in the ediogtnm, it is 
advantageous if a systematic grid survey am»s the exposed 
one is carried out to confirm its ramtinuation and to 
delineate its boundary, A suitable combination of the power 
and frequeocy of the signals optimally improves the resolu¬ 
tion of the recorded object and the information about the 
seabed which probably gives bright scope to the correct 
interpretation of the desired object on the seabed. This sys¬ 
tem is useful to pinpoint a site rather than seaiching large 
areas at a time provided an accurate position fixing system b 
used. 

t>. Afud Penetralor 

If an object/site of archaecdogical impoTtanoe is buried in 
the soft ^iments like days and silty clays, and the echo- 
sounder b not able to record, the same may be recorded 
with the help of mud penetralor. Having the power for 
penetration and resolution for demarcattou in ihe sediments, 
mud penctrator improves the signal to noise ratio for record¬ 
ing The details of the buriHid parts of the objects thiough the 
selection of proper frequency and power (Pb. 47 & 48) 
Reverberations can be removed by lime varying gain far!lily 
At shallow (fcpth, power between J5 and 2,5 kw with a fre¬ 
quency of 350-500 kHz can give good results. FaJaeo-chan- 
neb which are existing beneath the clayey seabed in some 
oflsbore areas and assumed to he the continuatinos of the 
present rivers/rivulets flowing in the adjacent coast cmi even 
be delineated cffectivdy with this system <Subba Raju el al.. 






APPUCATIO^ OF ACOUSTIC. MAGNETIC AND ELECTROMAGNETIC SYSTEMS 


r, SulhBotiom Profiler 

Objects/sites buried in compact ^dimerits like sands can 
be identified with a high power profiler by using boomer or 
sparkcT as an energy rransmittmg source. The sipals from 
these senuees induce deeper peneiraiion in the sediments 
itnd may help in identification of the buried objeeis- Lower 
frequencies are used for obtajjttng the better penetration m 
the sediments of the sub-bottom fontialicns and those buried 
inside the unconsolidated sediments thus providing useful 
information for locating the underwater buried sites of even 
aichaeoiogical kiEeresi, such as palaeo-chaiuiels even to the 
sandy formal Jans (Stright, 1986; Rajamaniekam and Subba 
Ra]u^ r9S8}. Often scarps (PL 49) in the subhottom rock ter¬ 
rains can be recorded (Subba Raju, 1991) with ihissyslem. 

The above instruments give only on-line recording of the 
bottom and sub-botlnm formations and the fc^uunss are 
recorded onJy when the concerned instnimeuL pusses directly 
over the same These instruments can also distinguish the 
geological interfaces between the sediments and the rodts 
whidi enable the marine geoscienhst/archaeoic^i la chalk 
out a plan about the silt and sand movement against the tock 
formations and the chances of ship wreckages and their 
burial in these environments. 

d. Side Scan Sa nur 

This ts qintc useful in obtaining a horizontal and broad 
plan view of the floor This can alEO locate split up 
underwatci- arehaeologica] sites. When wrecks or features 
protrude above the seabed ^ this system offers as an effective 
tool. In this system^ the towed ttartsducers, located in a ^fish^ 
endosure, on either side, transmit and receive the sonar sig¬ 
nals from the seabed. As the transducer moves forward 
through the water, successive strips produce a map of the 
seabed on either side of the recorded track of the sonar. The 
back scattering property of the sea floor returns the signals 
which arc recorded in the form of tonal differences. Because 
of the angle of the sonar that strikes the objects on the sea¬ 
bed, there will be a delay beyond the object before the 
sound strikes the seabed. This causes a white shadow behind 
the scjong signal, allowing the height of the object above the 
seabed to be calculated. Nearer the transducer to the sea¬ 
bed. better is the imagery. This is eitremeiy sensitive and 
pictures of even deeper water shipwrecks wiii be obtained 
with sufhdem details depending upon the sweep range. The 
exteut of pipeline exposures^ scouring areas^ ripples and 
ridges formed due to the currents and wave action can ako he 
identified in the sonograms (Subba Rajn and Vora^ K987). 


2. MagHikr Sysitetn 

The magnetometers used in this respect are Proton Preces¬ 


sion Magneiometefs which measure both absolute and diffe¬ 
rential magneric fields working on the physical prindpk of 
proton precession in aioniEtic liquids such as kero$epc, 
hexane or aviation fuel tie. which is Tilled in the senior and 
towed behind the vessel As h is known^ the frequency of the 
precession of the protons in the liquid depeods on the imen- 
sity of the local magnetic field. When the proions are 
jeered to a magnetic field induced by a momenmry electric 
current transmitted through a coil, they are polarised and 
realigned uniformly in a new difection. When the current is 
stopped abruptly, the protons orient rhemselves randomly as 
before. In this process, they precess generating within the 
coil, a current of the same frequency as their frequency of 
preression, which ts amplified, counted and recorded. 'The 
frequency of precession» of course, depends on the intensity 
of the local magneric field. 

As the sensor passes over the ferromagnetic object, an 
anomaly in the earth's magnetic field ts recorded. Generally, 
iron ship wrecks or rocks containing femiginous formations 
create magnetic anomalies {Anonymous, 1981; Breincr. 
1975). Neiiher a huge bronze statue nor a wooden wreck can 
disturb the magnetic field since they are non-magnetk. Iron 
fittings in the wcKiden wreck can create the anomalies. It is 
generally expected that the magnetometer can detect an ano¬ 
maly of 5 dT safely depending upon the distance beiwecn 
the sensor and the object. According to the theoretical for¬ 
mulae (Hall, 1966), an object having a weight of 10 tonnes, 
can be detectabk from a distance of 45 m. The same way. 
10,000 lonnq ship can be detected from a distance of 450 m. 
10 kg cannon ball and 2 ton cannon can be detected from the 
distances of .5 and 27 m respectively. 

It is theoretically calculated that the signal increases nearly 
eight times if the drilance between the sensor and the object 
is reduced to half the original. This gives a meaomgftij idea 
for surveying the target if the theoredcaJ distances are 
known (Fig. 1). If a point source is assumed for the cause of 
the magnetic anomalies, it is possible theoretically to assess 
the size and uibs-s of the object producing the same (Subba 
Raju, 1987). Both opciatidn-wbe and manufacture-wise^ 
instniments measuring absolute field axe more widely used 
because of their versatality and wider range of appltcarions. 

3, EketroEDagnetJe Systrm 

Another common and effective instrument is underwater 
metal detector (Foster^ 197D; Green and Martin»1970). The 
metal detector uses the pulse induction techniques and is 
very simple for use by divers holding it with the hand like a 
torch but within a range of not more than 3 to 4 in from the 
taigel (Personal communication, LSE brochure) to get 
detectable signals. As soon as »he diver dips it in the water, 
it swikhes on automutically and triggers the pulse, generat¬ 
ing a signal and receiving the return signal frotn the objects. 
Of couTSOp the size, shape and composition of an object in 
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additiDn to its orientalioTi to the search loop^ aFTc^cts the 
detection range. However, this is used eo ^npoint the 
objects on the seabed or buried withiii peruuKiible depth 
range. These instruments detect both ferrous and non-ferr- 
DUS objects c-g., 1 m leirgtJi steel pipe and 1 kg gcild bar can 
be detected from the distances of about 3 in and D.S m res- 
(rfy. By and large, this system appears to be usefid for sal- 
vage operations, offshore debris search. Ldsi well heads, 
pipeline bujial surveys etc. 

So fnr^ whether all these three systems are used simijJta- 
neousiy for underwater archaeologiai explomtian in India is 
not wed known- Bui the appheatron of acoustic and magne¬ 
tic systems in both the coasts are evident through the surveys 
conducted off Tamiinadu in the cast coast (NIO Tech. Rep., 
19S4) and off Maharashtra in the west coast {Siddiquie el 

Subba Raju el a!., 1991) by Natkmal 

Institute of Oceanography. East coast surveys were con¬ 
ducted to a bid to explore the possibilides of dkeovering the 
ancient submerged port dty which is evident through the 
great epics of Tamil Literature like Sikppadikiiriim and Mm- 
imtkalQi and continuously heard through the folklore and 
tradztionai songs of the regton {Subba Raju, 1987; Vora^ 
1987) wtiile the wesi coast surveys were cooducted in oonnec- 
lion with ej^>toratian of placer deposits (Rn^amamckam, 
1983) and Idt instaUation of underwater structures (NIO 
Tech. Rep. 1989). Jn the latter surveys, the buried 
palaeochanncls have been observed beneath tli«r clayey sea¬ 
bed which are important due to the fact that the river/chajinel 
banks were the aodeot hahiiai sites. 

APPUCATIONS 

a. Submerged stmetwes off the east coast 

Poompuhar w«is n flourishing port in the firsi century B.C. 
on the east coast of Indian at the confluence of rtver Caovery 
with Bay of Bengal, It had lost its glory and eminence as it Is 
reported to be swallowed by the transgresskiii of the sea. 
Local ffsbermen have reported household arucles that have 
been netted by them and also apparent tempIc-like struc¬ 
tures, where shoals of ffsh occured abundantly. 

AJongwith the smooth topograpbk nature of the seabed, 
echograms have recorded strange conspicuous features as 
peaks/pinnadcs in water depths of about 18-19 oi. The fea¬ 
tures have ai times broad and slender bases on the seabed 
having considerable heights in water layer. Some of these 
features have even twin peaks with blunt and sharp nature 
and single peaks with one side sloping and other side stmighi 
{Vora, 1987). 

Sonograms have also revealed mteresting linear, reciangU' 
luT^ drculari oval and irregular shaped features having the 
diameter of 20 m and even more. These feature, associated 
with shadow zones in the sonograms, represent considerable 
heights of the obfed^ and appear os three dimensional. 
Magnetic records have shown a number of anomalies and as 


such it is difficult to interpret these anomaly sources as 
natural geological ones. However, the sources causing the 
anomaLies are likely to be man made and due to i) the single 
body with a single peak, ii) the shallow and wide bodies 
appearing with two or more peaks, and iii) the bodies spread 
Irregularly or haphzordly on the sea floor (Subba Raju, 
1987). It Ss inferred that both acoustic and magnetk surveys 
tend to repreiicnt the submerged structures and/or ship¬ 
wrecks. 


k iij 



Rg. 1 Theoretical curw Ajatratrig Che reMions^Hp tl^ 

of the SMce W ffixJ the distano& between the sensor and the 
sajmefO^ tcroeetioncf ma^ietK-anomaly ^akjestATl 

I^AeiKhanncIs off Llie west coast 

The period of the Last 11,0(10 yrs B,P. ts quite ioEcresring 
in view of cultuml heritage and early human dvihsation. 
However, k k mported that the ancient dviiisaiions were 
active in the last 6,000 yrs B.P. The estimates of ihc sedcvel 
about 12.000 yis B.P. on the west coast gives rise to the 
water depths of 138 m which compares well with the gluhaJ 
findings (Merh. 1987). Kale and ^jaguiu (19^) have also 
posudated a rise in the sea level from 12^000 yrs B.P.. the 
rare being very rapid and about 18 mm/yr during the late 
Pleisiocene and early Holocene. According to them, the sea 
level along ihe west coast reached very close to the current 
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level during 5,000 io 6,000 yn B.P; SiBee Uien ii to 
have d^jJlated to ihe posit™ both above and below the pre- 
!ictit IcvcL 

It h evident that earlier civilisanon had its habitat sites 
along ihe river banks or channel courses. ConsequetUly^ the 
attention of marine archaeologisls is drawn to these palaeo- 
riveri/eourses, that are better preserved in the seabed as the 
eaiiier extensions of the existing rivers on the adjacent land. 
Buried below tZ m subsurface, fluvial creeks were observed 
off Vengurla in 3G-5B m water depths (Subba Raju et aJ.^ 
1991), The creeks were pLm observed below the seabed tn 
the sandy and clayey formations off Jaigarti and Batye in 
shallow waters ^Rajamanickam and Subha Raju, 1988) and 
in the areas ol previous sea level stands around Bombay 
High (NtO, 1977). 

SAMPLING 

After analysing the recorded daia^ sampling should be 
conducted to find out the nature and geology of the surface 
and subsurface layers and to bring out a composite evidence 
leading to accurate idenlification and interpreLation which is 
the ultimate concern of Lhc marine ardiacotogical studies. 

Sampling can be done with the help of snopper/gr^b, corer 
and vibracore depending upon the desired depth at which 
the sample is to be collecled to verify or oonfirm the ancient 
habitat sites. 

i> Snapper/Grab 

For collection of surGdal samples, a snapper/grab can be 
operated from the forward/aft derrick accor^ng to the oorw 
venience. 

ii) Corcr 

A piston gravity corer can be used for collectiofi of siibsitr- 
face sample. The corer ^.3 eh long with an inner diameter of 
50 mm with acryhtic tubes of inner diameter 44 mm with the 
weight of B2 kg will be useful with a free fall of 3 m (NIO, 
1977). The sampling sites may be decide after an examina- 
[h>n of the echograms, sonograms and shallow seismic 
records. 

liil Vibmcore 

This consists of an impacting bin vibrator working by 
deploring the pneinnate pTcssurc and mounted on t-c^ of a 
cote pipe made of 4-in standard pipe which cDutaifis a 3.5-m 
iotrrior'djameter tubular plastic liner for carrying the tore. 
A check valve at the top of the core barrel and a springlcal 
core retainer at the bottom arc fixed to retain the com sam- 
pie in the plastic liner during withdrawal and raking of the 


vibracore. Usually, a mast ooiisisting of a steel H-beam sup¬ 
ported in vertical position by a base consisting of four legs 
attached to the mast, was fixed on the sea floor. The vibmtor 
and the cote pipe were spring mounted to a slide attached to 
ibc mast and thus were set free to move vertKally, guided by 
the mast, with weight of the slide exerting a constant pres¬ 
sure on the core pipe. The core barrel was designed to be 
driseii into the sediment and pulled back along with the core 
into the frame before lifting from the seafloor. Power was 
supplied to the pneumatic vibrator by an air compressor on 
the support vessel through a iexible wire-reinforced hose. A 
strigNdiart record provides the depth of penetration achieved 
by the vibracore fFearson et aL« 1986). When the vibracarc 
was sent to the seafloor, the weight of the ribrator and core 
tube alone normally drives the core through considerable 
depth in the sediments. The pneumatic vibiatctr is activated 
rill The desired depth is achieved. 

Any identified features or geological strata depends much 
on the results of the number of analyses throng which these 
collected samples were scrutiniied. These analytical 
tediniques such as grain-size analysis, point count analysis^ 
geochethical analysis (Pearson et aL, 1986), foraminiferal 
analysis (Nigain, 1988) and radiocarbon dating (AgaiwaJ and 
Kusumgar, 1974) allow a spedfic aissessment of the sample 
but together bring an integrated evidence leading to precise 
and accurate identification and interpretation. This ultT 
matcly paves the way lo confirm or reject whether the sam¬ 
ple has an aichaeologicul site/deposil or not. 

Along with the above systems, optical systems can be used 
for conErmation of the location of the archaeological 
ol^ccls/sttcs in various places (Bass and Katzev, 1968; Rao, 
1988). 
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RECENT ADVANCES IN MARINE ARCHAEOLOGY 


Relevance of Topography and Sediment in 
Ship Wreck Exploration - Examples 
from Goa waters 

MX, PATHAK, N.H. HASHIMI and RAJIV NTGAM 


Ship weeks are the sools m QpGn me end lo the- Tnysteries of me past A nunt^st of ship wrecks o* 

titetcmc&f jrr^ortBncE hM been reporttKl along ihe Goa coast vtif. Ainee shoals, Aguada bay. Calangule To assess iJie staio 
of presefvatldn Q^ thasa wraeks, (opogr^^ihy and type of 5ad™nt are fojnd to be (To vital parofrifitar^ 

The nflcJTfiiqije of compamg ihe barnymetoc proftes cff toe siaveys sepafsteo in tism nSl&l - of Goa Ooesl prouibKj 
(nkurmaiiorT eboui (he enwonmefitBi impacl and eslrmabcn of ss>rnCTl itiaveroffirt. Thus it can be usc^ to vtsu^ee the 
enwunmental set op in ®icient time and provicte a soantift: eotolanaijian to thE corKStoi. of (he sWp, once she ran agiottfto- 
Furmerreare. toa study indicatfis e siFOng correimion between tjethymatry and the of sadimaht in toe modei i»reas 
□f Marmagoa snd Aguada bays In these areas it ts obsetvsd thal The high ehev^ shallow water re^on are bonrwiatod 
by sandy sediments whte the topograftoic bw ar^ wito kw consftiQre. have muddy sedrnama:. 

The nficent disco^^^iTy of the m:ient guns once carried by a srtp wtiiqiT wrecked on Amo& shoab in Marmagoa bay shows 
that trio^ toglooi having ?iefgy shallow water topo^aphy covereo wnh sand and shafts b nol ocnducive for the pre^ 
semiiron of the wreck, whereas the low oner^ mpon of deeper deirtH such as ofl Calsigute sroa is eondudve tor the 
preservation pf lha iTijp wrecks. 

This study may be us^ as a modet fbr understanding ihe re^vance of (tpogrephy and the naitire of sadimenl tor the 
state qF Drasarvation of ihe ship wiocka. 


INTkODUCTlON 

Lndla wilh hex vast cua^tLidc had a verv viLal rctlc in the 
fuaritime trade Imru andt^nt limtf. Thfdugh these maritirtic 
activities the gnrat oiltures of tie did world were mteracted. 
ArchacdlogicaE evidences dl maritime activjtic$ dated bark 
t€ middle of the ihird tniELiniuin BC iTpward are avaiInbEe in 
the fOTTti ol docks and pbrtv ([Joshi^ The hd^iory of 

maritime activity nf the po-st ^ lying tuidcrwaier in the form 
of historical relict featunes knowTt as ship wrecks. Long 
esperiena? has shown that these artifacts are the best sduitr 
of information and may be stadied as pninary documentary 
evidence in reconstnicting the past. The Marine Atchaeolag- 
ical Unit of the Inslitute has compiled the vital infurmation 
pertaining to more than 2i)f) ship wrecks nn the Indian Conti¬ 
nental Shelf (Rao^ L9S3), 

Before prospecting for ajch a large nnmher of shipwrecks 
the most impiTriuTii siep is to visualise the environmental set 
up of pfospectivt: locations. Topography and the sediment 
distribution of a particular area plays a potential role in the 
preservation of a ship wreck. 

In order to provide the meaningful basis for making 
extrapoltnon and mtcipulation concerning the ship wreck 
preservation, the present study trom the location of Goa 
waters where the envircmmcntal and historical data is availa¬ 
ble can serve as a model for tiiher areas. The chosen study 
area can be divided in the three geographical sites of diffe¬ 
rent environment models. The resulting data have been 


analysed to define the effecb of the tupognipliy, sediments^ 
currents and wave dharactcfistjcs foT the slate of preserva¬ 
tion of ancient ship wrecks. 

The purpose of this paper is to provide teLlinique for iden¬ 
tifying the state of ship wreck and rebted finds to assisr 
marine archaeologists in assessing the stoic of ship wrecks in 
similar environment. 

MATERIAL AND METHOD 

Tliis paper is based on the bathymetric aiuiveys eairicd out 
by using the Atlas Deso-fil Erhiisoimder with dual frcr|uefi- 
des of 30 KHz and 210 KHz flic KH? frequency gives 
berter resoluhon and 30 KH?. provides ihc sub-boltom infor¬ 
mation. The mini ranger MRS Ltf system w^as used for piosi- 
tion filing with accuracy of ± 3 m. The positions were 
recorded at every 15 set inleival ;md the corresponding 
event marks were put on uU TcctTrds. Dunng tire evaluation 
of the recoid these event mark positions were used as a 
descriptive unit. The bdal corrections were applied by using 
the osdUatLcms reci>rded at every 30 minutes on a 
tidepoLe/guagc lastalled at Panaji and Mormugao tiarbour. 

BaihyrriciiTc profiles based on availabk chans of 1881 and 
\97^ siirvep were compared for undcTsiandi ng the erosionoJ 
or dcpositionol itmdiiioii. Textural sedimentary data was 
Used for studying Ihc topiography v/s sediment correlation. 






PATHAK M C. HASHIMI N H AND RAJfV NIGAM 


RESULT and discussion 

Rao (19g3) has publbihed ptx^spectivr locations of ship 
wrecks along thu west coast of Itidia. In order to test the 
enviramnenl v/s presetvatimi of ship wreck concept. three 
different types of areas i.c. Aguada bay, Amec shoals in 
Morin ugao hay, and Calangute areas were chosen finom Goa 
wateis. These areas are categorised as Site I, Site 2 and Site 
3 (Figure 1). 

Site 1: Aguada iHir 

The Agupda bar leferred to in Portuguese hydrographic 
map as Bam de Agoada and in recent hydrographic charts 
as Aguadn bar is a coastal fixture (Fig. t). The bar is having 
a least depth of 2.fi m and is being navigated by shallow draft 
vessrLv with a local knowledge of the navigation channel. 
The Mandovi River may be classified as a Ria which is 
defined as a river system which is partly or wholly drowned 
by the sea due to tfandrian Pteistucene Glacial Transgres- 
sinn or Subsidence ol land areas (Ahmed, 1972). Coastal 
processes have created a nanow entrance whkh is being 
kept open by river flow and tidal circulation, Formation of 
sand bar has narrowed ciowii the river mouth. The river car¬ 
ries a mixture of fine sand and flocculated fine cohesive sedi¬ 
ment. The suspended sediment load (surface) is about 30 
mg/Ittre in fair weather 100 mg/litie in the monsoon, season 
(Muity and Das. 1972, Murty el al.. 19Tft). 

Visual observation during monsoon indicates a line of 
breakers near the bar. The wave breaking pbcnomencm may 
be as^'ialcd with the strong ebb carrent from the river 
opposing the wave advancement, nnd lhi» the waves steepen 
and break more easily. 

The bathymetric chans of these areas show that the 
isobaths (line joining points of e^ual depth) are fairljrparal- 
Icl to the shore line in the Miramar area. Typically the 
isobaths are lending towards the Aguada bar in ihe area. 
These isobaths are converging and giving rise to a saddle at 
the head of the Aguada bay where the river flows into the 
bay, In general, water depth in this area is 5.4 m buy ward 
side of bar to 10 m river side with minimum 2,8 m on the 
bar, whereas river muuth is very sleep (Fig, 2). However, it 
slopes gently toward.^ the bay side and it appears that the 
now area is decreased considerably at ihc throat area thus 
causing SQ increase in current velocities. The increased vel¬ 
ocity has greater scour capability (Esenffier and Walton, 
1979}. The comparison of pre - and post-motisocm surveys 
shows that the freshwater putflow in the monsoon sealon has 
a flushing and scoring effect (Palhak ct al., 1988), but during 
the lean season the channel returns to its original depth. 
Comparison of bathymetric profiles shows that there ts no 
significant topogr^hk change during the last lOO years. 
Dred^ng was carried out to deepen the navigation channel 
but subsequent surveys showed that the channel in between 


the bars (Aguada hay in the south and Reismagos bar in the 
north Fig. 1) silted upto its original depth. In spring low 
water both the bars are visible during fair weather season. It 
appears that the tendency of the waves is to align themselves 
parallel lo the bottom conmuTS. 

There is greater movement of sand from Aguada bar side. 
The Reis Magos bar consists of rock reef. The considerable 
turbulence and the river outflow prevent the sediment 
deposition in this area, fhe material ttansporled by river 
outflow is being deposiicd in greater depth. The topographi¬ 
cally high area with oomidcrable activity may be defined as 
high energy area. This high energy area, is all along covered 
with sandy bottom associated with the gravel. Recent dredg¬ 
ing activity resulted in the recovery of an old anchor proba- 
be tanging to a ship wreck; except the anchor no other 
object of archaeological interest was- recovered from the 
area. The shallow uncharted depth on the bar channel could 
bathe cause of wrecking most of the ships, 

Site 2* Amec shoal in Mormugan bav 

The Maim ugao-bay is referred to in Portuguese hydrog¬ 
raphic map as Baia de Mormugao and in recent hydrog¬ 
raphic chart as Mormugos harbour. The entrance of Mor- 
mugao bay lies in between two promontories Cabo in the 
north and Mormugao in the south (Fig. 1). The Soutbeni 
side of Mutmugao bay is mostly a bold and rocky rising 
Island in table land from about 30 to 8U m in ekvatitm. The 
Zuari River flaws into the head of Mormugao bay through a 
constricted passage. Amee shoals, a site where the informa¬ 
tion about ship wreck is available, is located northward of 
the Mnrmugao Harbour approach channel and nearly in the 
centre of the bay. The rocky shoals and reefe exiending 
north-south across rhe entranre of the twv act as a banier at 
the approaches. 

The river discharge is modulated primarily on the seasonal 
time scale. Increased level of river discharge during the raon-’ 
soon month-s promotci erosion and suspended sediment 
tntruiporl. fhe isobaths in this re^on indicate a gradual 
slope inwards the west. The water depth in the Amee shoal 
area is ranging hom 1.8 to 11 m. The minimum depth 
recorded in the middle of the Amee shoals is 1.8 m. The bay 
floor is characterised by pmmmcni submerged rode out¬ 
crops. In between these shoals the bathymetric lows are also 
noticed. This may be the combined effect of the current and 
topography. The comparison nf the bathymetric chart of 
year 1881 with that of the year S976 shows that the area is 
not conducive for sediment depositinn. 

The sea bottom in this area is anrered with shelly sand, 
lithified sediment or a rocky bed thinly covered by sediment 
(Wagle, 1988). The ebb currents are of the order of 3 knoLs, 
the flood currents are 1.5 knots during the spring tide. In the 
Amee shoals region the wave heights arc maximum in the 
southwest monsoon seasoa. The sea breaks heavily along 
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KELEVANCT OV TOHdGHAEH^ \\D SEDIMENT IN SHIP WRECK EXPLORATION 


thii irack. The: urea may he iielini:d ai high energy area 
tthich doci mn allow ^edimenr depo^iuoa. 

Rcii.'ently I he diveE> of Marine Arthaeciiogy LJnil w hite 
searching lor ihc andcnl ^hip wreck found the hca^^ of 
ancient time. 

She 3: Off CatajiKiilc 

The topography of the area is very smcH^h. The isi^balhs 
of the area are fairly parallel to the shoreline (Fig 1) In 
general the waier depth in the ship wreck area is fairly large 
being in the range of 7-10 m. The sea floor is covered with 
soft mud. Compartson of the bathymetric prafiles shows that 
the lopography in the area is stable. The rcptiricd wreck is 
souated in rhe clay covered area. It seems that due 1o the 
weight of the ship with cargo cay.scd a part of the ship to sink 
inio the clay. 

The selected reaioms corresponding to the different topog¬ 
raphic and sediment regions are observed frtmi Sire 1 and 2 
whK-^h correspond lo the high topography and tncompressible 
bojlom. Fnim these locations only heavy artifacts such as 
anchors and guns were located This indicates that the 
chances of damage from the direct lift and drag forces in 
high energy area mighi have resulted poor preservation of 
the ship wreck The experimeniaj evidence (Caslial ct aj.* 
1979) indicated that the objects locaied on the hard bottom 
surface experience the Ena}ti!miin ftircr. (n Site 3 the topog¬ 
raphy is smooth and the bed is covered with soft mud. This 
itipogr'aphically low area is a low' energy zone ccivercd with 
the soft mud providing a cushion tike clfLct to the ship 
wreck. The ship wTCck is reportedly preserved in this zone. 

The resulting data shows that the high energy area 
covered with sand is not conducive for the preservation of 
ship wrecks and the low lupogniphic area covered with soft 
mud is eonduL-ive for the preservation of the wreck It al^i 
shows that the potentiality for preservation of ship wreck is 
also controlled by the degree of slope, nature of the mLiteiinl 
in the slope and ground conditions. 

CONCLUSIONS 

The discussion nfxivc has shown the u;scfulncss of the 
environmental study methods as a sy-stematic approach for 
better understanding of the complex inlcr-relalionship of 
topography* scdimenl and preservation of ship wTeck. This 
method allowed a systematic analysis for identiiying the 
potential areas and information can be used as a part of the 


exploration and excavation programme. Thus the environ- 
mentai study inctti^Kl can be used as a predictive tool and as 
an investiptivc mcibod in determining the state of ship 
wreck in a proftpective area. 
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RECENT ADVANCES IN MARINE ARCHAEOLOGY 


Photography for Marine Archaeology Projects 


C.T.C. DOBBS 


Any prqjBct the sphere al marine archaaDiogy require phcHographa tof a vwde range o* (Jtti&efcl ne6els Soma of 
Ihese needs wW ba archaeoloQica^ such as record pnotogr^ihs of fride in position underwater or Just after \o show 

thar slate of preservaflon Other rwads *ll have more to do vwth pubfc rsiatiom and Involve glossy picfties far magazines 
Of tMMks. Further needs wl be a odss archaaotacpciai cscnter^ioe Wib this This \0c:^us^ and paper irtt-erxied to oullne 
these needs and than oonoentrate on giving practical Bnamplas of a range erf techniq^ tiems ol equipmeni mai should 
enable befter photographs to be taken u^derwaftar The paMf doss not i^vo^r0 ALL aspects ol uiderwata- ptxjtiogrBptiy, 
but rather if & mftend^ to ilustr^e the addhional thought and pfoceduee required of an underwater AHCWA^XOGlGAL 
photographer 

To picturas iFidBrwster thait wifl be of to a protect, s ptxjtographer neeefe a combination ol both equ^iman 
and tecJmiqi^. The one is Of llttte use witnoui the omar. Itoms of equipment that wl bo oonsideracl Ir^dWe: wide-angle 
lenwe, ml Ighling aquipmeni. Teqhniqtige to be mastered Inciutte both cSvmg tochn^Lies, parttculajly buoyehcy 

contraL and photographic tedrflcfjes. such as composttion. posiliohifig cf ^ souroas and pbotoniDs^. finaly, docu¬ 
menting the contents of fecond photographs taken underwater must be dooG as soon as possftjte as such detais can qMcWy 
be tbfgotten 

eqi^XTienl A ripidV becoming more actKsIble to AChaoologio^ projects and if inn arvl space albw, some rxiies 
Ofi the teohnic[ues and oquipmoni required for good results this rnedium wi also be decusa^. 

baackctimg exposures 

WAian i^lng colour ISm, and particularty for important shots, the technique of brackfittog Is rararnfriaridecl- Take the pickre 
at the i sXQfa you think ts the ophmiMn ar>d then repeat the shot, Irs^ ovor-enposing by a stop and than urx^^ai^posil^ 
by a stop. Alttejgh e expartstva. It is perhaps cheep when oompoed with al tha other factors of m uicterw^er pfotect 
and It is often good to uoe up a whote Hm or a dv# so that the esmera can be opened 143 end chaoked after me dive 
and 60 that you don't have ^moying shral end on your next dwe. 

DOCUHENTATION 

It photogr^ifTy of vkJoo is to be usad as a recording techoiQue on a site it toitms lhai the photographs are part ol 
the site racoto. This maar^ the frfMographs ahodd be hacked tjp by lii docurrientatiQn md ahoukf tdoaly be Itopt wrm 
al the other aila reoc^ as with exeavabon divB log records, a reotaftt of aU the ptiotogtaphs taken ai any dive sfviid 
be rnaiJe on a fog sheet cr index card. fSea page for an estampteji This is essentidi as rrmy detais of pictunw wi often 
be known only by the photographer may easily be Torgofftffi BqDerienoe has sli^wn that it is beat to bnaf notes 
about tho photographs wtiist ^ underwater, and then write up the log sheet soon afler ft» tfiwe The documenlatian miffll 
then be ifoished when tho Hm has been developed and the ewact frame rMnbers and results are known. 

Art exffirpte of a photo tag sheet is mefuded hanj which mighl act as a basis for your project Naturafly too meet imptfTanf 
fofdrmfllfon is the subject matter ol each shot but the arigia ft la viewed from and the ^ea cr obiect number are ^ 
needed for crDss-raferandhg. Extra iniormalfon on lechnicaf aspects tan be added in other OdMnns which » pvtfouiarty 
US6AJ frr recording the resuHs ol exposure (kIs made on the site Precessng details shout! be netuded end ihe filrr^ 
numbar shculd also be cleeriy marked on ihe ne^Uve sheets- Transiparenoies are sometimes rumbered purely on a sequen' 
ttet system rather than a fHm/frime numbarrng syslem but ihe detais must sli be lecordad soqn alter me cM. 


INTRODUCTION 

This paper ts submitted to the Second [ndian ConfereDce 
Oft Marine Ardmeology as a written introduction to a 
number of techniques, disciplines and iteitis of equipmeni 
that should enable better results over the mnge of photcM 
graphic requirements on a marine ardiaeoLogy project. The 
lecture at the coftfeitmcc will differ, being an illustrated talk 
that shows examples of many of the aspects autlmed here. 
The paper b an edited extract from Mr. Oobbs contribution 
to the handbook entitled Nautical Archaeology, A Practical 
Guide, which is being published by die Nautical Archaeol¬ 
ogy Society in 19W. It contains dialers on most aspects of 


underwater archaeology and will be a useful handbook for 
all those working in this field. 

Fboingrapliy has the potential of being one of the messt 
useful recording techniques for the ardiaeologist on under¬ 
water sites, as well as being objective and cost^ffective. It 
can be a very effident recording method in terms of that 
most valuable commodity - diving time. Yet this potenttaJ 
has rarely been fully ex^oited by underwater archaeology 
projects. Although this is partly dile to the high cost of 
equipment^ a lack of techruqijc and discipline b often 
equally la blame. Altbou^ some basic facldn wfll be discus¬ 
sed io ihb paper because they arc absent from other pubUca- 
tkins, any complete newexmier to underwater photography 
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will also need to tcfcr lo specialLfcd books and to experi¬ 
enced underwater phtitographers. This paper is mainly 
intetided to illiistratf the aUditonal thought and procedures 
required of an underwater ARCHAEOLOGICAL photo 
grnpher. 

PROJECT PHOTOGRAPHY (Hs. 4»-S«) 

Although The underwater archaeologuit's prime use for 
under water photngraphy is to record features of the site^ a 
project as a whole will require photographs for a variety of 
diffettnt purposes. One common fault on projects is that a 
large number of pictures may be taken of the interesting 
items or the personnel at work but without a clear impres¬ 
sion of what each photo is intended for. There will usually be 
a distinct difference between ‘record’, P.R., press, and lec¬ 
ture photographs, and the composjtion of the phuto will 
probably be different in each case. It is rare for one picture 
to adequately cover the entire range of requirements. 

To lake an example, a complete wotxlen bucket or jug is 
found on a silt. Record photographs are taken preferably in 
B & W as well as colour to show how it lies in relation to 
other objects, packing material, or hull structure and these 
photographs include a scale. It is fragile and many phuto 
gr^hs will be needed if it is to be dismantled on the seabed. 
Transparencies are taken to illustrate this artefact at lectures 
and conferences and perhaps also to show how it was exca¬ 
vated or raised, An underwaier photograph is needed for 
Press, P.R., and fund raising purposes especially as this is 
the most interesting object found so far. For this, the inclu¬ 
sion of a diver rather than a scale will add some extra 
interest for the general public. Eunally a journalist from a 
colour magazine wants a picture of a diver surfadng clutch¬ 
ing the item above his head and bursting through the surface 
as if he has just made a buoyant ascent! He is refused as the 
object is far too fragile and il comes up carefully packed in a 
suitable container. The joumalist photographs the 
shore-team and the diver checking the packaging before 
[rajtsporl to the conserviitioD Labofatdry, 

This paper primarily concerns the tinderwater photO' 
graphy required od a projectaiKJ record photographs taken 
underwater cif fragiJe finds priar in lifting are vital. How¬ 
ever, the impoTtance of further record photographs soon 
after raising and before packaging, or conservation cannot 
be overlouked. Sometinies such photographs become the 
best record of the objects, particularly tf they have to be dis- 
manded for conservation. A project [^otographer has a 
responsibihtiy to ensure that photographs of all aspects of 
the project arc taken and it is worth ittaking a list near ibc 
beginning of the work of the types of photographs needed so 
that no area is left out. In this way many of ihe pubikrity 
photographs ean be fitted Ln around the needs of the record 
photographs. 


A system should also be devised before the diving period 
Stans so that both project and the photographer know where 
they stand in relation to the maierial. In an ideal world the 
project would supply all the film and equipment and 
expenses and would keep all the developed film but this 
involves M great deal of expenditirrc for small projccis. In 
many cases the photographer may be supplying very ejtpen- 
sive equipment of his own in which ca^ the pmject budget 
should certainly allow for such a person to buve selected 
duplicates UT prints for his own portfolio. 

EQUIPMENT 

It is unfortimale fact that underwater photo^phk equip¬ 
ment tsi extremely expensive as the market is still quite small. 
However it is important to use the right equipment where 
possible and even more important to use tt correctly as will 
be outlined further in 'techniques'. One essential item that is 
often overlooked and costs very little is a photographic scale. 

Scales 

Chcap^ square section, plastic rulers about 300 nun king are 
ideal for adapting into a scale. l>cdcle whai so® metric divi¬ 
sions you Would Hkc and then mafk the divtsLons and spray 
or paint the ruler. Insutating tape or permanent miarker 
could be used but matt black paint gives 4 belter finish. It U 
a good idea to cut off any part of the ruler extending beyond 
the measured part so that a scale of an exact total length b 
achieved. Yellow or orange rulers arc ideal to use as a basis 
because they produce less 0are in the photographs than 
when using white rules. For case of use it is worth drilling a 
hole in one or both ends of the rule which can he plugged 
with a smah piece of lead. This reduces the annoying habit of 
the scale drifting aruund a$ you are about to take a picture r 
A larger Im scale can conveniently be made from a folding 
plastic Tuler^ and many other materials can also be used as 
the basis for a scale. A scale should be carried by the photo¬ 
grapher On all dives with a camera and a small s^e can eas¬ 
ily be tucked inside the knife straps when not in use. You 
should not have to resort to using your knife its a $cale! 
Another advantitge of using a scale is that il there is more 
than one photographer on the sitc^ and the scales are 
painted differently, it is easy to know who should be credited 
with the photographs and also who should be chased up lo 
obtain the documeniation! In clearer waters^ and particu¬ 
larly when photographing structures, another tubful basis for 
a scale is a painted bn Song spiril levels as it is easy lo lay 
these to show the honzonta) or vcnical. These typ^es of scale 
are adquate for mosi uses but if many measurements are to 
be taken from the photograph a scale shaped like a square or 
cross or even a cu^ is needed. 
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PHOTOGRAPHY FOR MARINE ARO^AEOLOGY FROJEdTi 


Lenses 

The ma^r pmbkin^ facing underwater phtitographers in 
Eumpe are poor visibility and low light levebt. However, 
even in the tropical w^ter^ around India these factors can be 
important. To obtain good pictures, the subject should be no 
further away than ope tbmJ of the visihililyp and one quarter 
would be a hetter nUc of thumb for record photography. 
This means that ciiher dose-up or wide-an^ Itinscs will give 
belter resuJts. As dose up systems ustmlly give ijoo small art 
area for archaeological purposes a wide-an^e lens or 
attachement must be the Orst item of cstpemlrture for an 
underwater ardiacologieal phoEogiapher or project. In oon- 
ditkxis of poor visibility^ (I-4m) a 15nuii lens or equivalent 
attachment is requireif for the best results^ but in better con¬ 
ditions espedaliy in tiopiE^ waters a 20 mm focal length 
may suffice. The use of a wide-angle lease even in drur wat¬ 
ers is recommended because it still reduces the kns to sub¬ 
ject distance and beaoc increases the darity of the photo¬ 
graph. The high cost of the 15 mm wide-angle knses mean 
that most projects can only consider cheaper wide-angle 
attachments, [n Indian waters a lens tike the Sea and Sen 
2D onn wimld be a good comproenisc between results and price. 
For those using a camera in a housing rather thim the 
Nikonos systemp a dcHoe part is highly recommended. 

The Table of kas coverage is useful for comparing the 
degree of coverage of underwater lenses with land systems 
you may be famdiar with. Present UK costs in rupees ait 
induded as wme items are f^r loo e 3 q>esive and thit has to 
be borne in mind when dcddtng the ideal equipment. Mote 
the significant gain in angle made by a dome, port which 
restores the focal length attained the lens on l^d. The 90 
degree angles of 15 mm lenses nr wide-angle attadiments 
enable you to photograph an eotite diver horn a distance of 
1 m. This gives the same angle of view underwater as u 5Q mm 
lens gives in air. If buying second-hand be aware the lack 
of spares and that the older Nikonos 15 mm lens and the 
older Sea & Sca^ 17 and tlBinm lenses do not allow 
‘through-the-lecH* metering with the Mikonos TV and V 
whereas the newer 15miti Nikonos jen^ and the Sea & Sea 15 
& newer 17nim koscs do aliow it. 

Camens 

One frequently asked questktn is 'Should t buy a Mikonos 
or should 1 buy a bousing for my SLR camera\ If the bous¬ 
ing is well made aitd has a good viewfinckr system, the hoiisuig 
solution should give more accurate viewfmding and focuring 
for ckh»-up work. However the Nikonos system will give 
you an extra camera and is quicker to reload aod rhaiigc 
lenses. Whilst the housing will often be better for the profes¬ 
sional photographer going down to do nothing on his dive 
except take photographs, the Nikooos is much smaller aod 
less oimbersome to dive nvith aod so more practkal a$ an 


archacotogica] tool. Rexibic homings and cheaper amphihi- 
oiis cameras are not setioufi contenders for recotduig work 
around Britain, but may have some use in the clearer tropi¬ 
cal waters if uU other equipmciu is too expensive. 

Ughling 

As well as reduced visibility, other problems with under¬ 
water photography are those of low li^t levels and a reduc¬ 
tion in colour ai depth. Even thou^ tropical waters are 
mudi blighter than around Britain^ artifipa] light will still 
couriderably improve definition and contrast as well as retuni 
colour to otherwise dull photographs. However the timing of 
a photography session should not be igaored as diving in the 
middle of a bright day rather than in the mommg or tate 
afternoon can muke all the dffierence in terms of the penet¬ 
ration. 

Usually an aitifkia] light source will be a flash gun 
(strobe j but some projects have the use of mains cable li^t$ 
which are equally effective. When using these nn earth trip 
must be used and tested before each dive and if using colour 
filnii it should he the 'tun^ten type' or the colour balance 
will be affected. The advantage of mains li^ts is that the 
desiied lighting can be clearly seen whereas flash photo¬ 
graphy relies on experience and jne^ement. The position of 
any light source is perhaps the most cnidal factor in under^ 
water protography and this ts discussed betow under 
techniques. 

¥t\m & Ekvelufdiig 

The film and developer combination b a very important 
^ctor in underwater photography espedaliy in murky 
water, and serious photographers must master their own 
techniques of developing. Ptajects shouki have a dark room 
availabk, for if photography is being relied on ^ an impor¬ 
tant part of the documentation process, it b vital to check 
the results of any shots as soon as possible. Although colour 
will be needed for PR, lectures and some of the record 
photography^ B & W is most accepteable for the majority of 
the regarding. WMbt some people advocate the use of col¬ 
our print film, the expense of obtaining quality prints and 
the problems with trying to cp|>e with three types of film out¬ 
weigh any advantages, esped^ly as copying to another form 
gives kss satisfactory results 

There is not a great deal of diHerunce between the various 
makes of E6 colour slide films around, and tfieir use will 
enable quick result to be obiatned either by ytwirself in the 
darkroom or with an E6 laboratory. Whilst the sktwer 100 
ASA Es recoioinended for the finer grain when artifidal light 
b being used or in bright waters, the 200 or 400 ASA ver- 
ricTO will give good results in gloomy water. If light levels 
and budget allow. Kodadtrome 64 will give the finest results 
aod is significantly belter than its E6 counterparts. A new 
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Kod^k 200 ASA film has beon dev<rk}ped recentJy and is 
c^Etremely useful for most underwatur photography - bui ai u 
price. 

Wiih blaek and white film^ a^ain the 125 ASA Plus^X or 
FF4 wflt give better results if aitiHcial lighting is being ased 
but the 400 ASA films wdl be more practical la deeper or 
darker waters and they allow shoner exposures to minimise 
camera shake. The new TMX rdms fiom Kodak (125 and 
400) are probably the best compromise available on the mar¬ 
ket at the nioident- One great advantage is that yon can 
underexpose them one stop (k use at 250 or SOD ASA) with¬ 
out changing the de velopmetu time^; so you can mix nonnai 
and unexposed shots on the same rolj of film. 

Equally important as the type of b&w film is the 
developer and darkroom techniques you use.. Your tempera¬ 
ture control, ti m i D g and agitation techniques should be stan¬ 
dardized for consistent results arid you should find a 
developer combination that works well for you and the par¬ 
ticular conditions you are working under and then stick to it. 
Developers such as Mia'ophen and Promicrol will increase 
film speed with fairly acceptable tosses uf giain. It is impor¬ 
tant to teafise that any development time is a guide and if 
you find you rieed more contrast or the negatives for your 
test film are thin, then increase the development time 
accordingly and vice versa. 

techniques 

Diving 

Whilst an expensive wide-angle lens and flash gun may 
make great improvements lu the dadty of photographs 
taken on a site, an equal improvement can often be made by 
changiiig diving techniques, and p flashgun k useless unkss 
properly positioDed. Poor but aoceptable visibility on 
oichnetilogical sites is often made unworkable fey divers with 
their knees and fins by kkldng up the silts . Perfea buoyancy 
and fin control by a pfatographer are essential skills and if it 
is the other divers that arc causing the probleet, they should 
be re-educated. 

ta same dicumstaaces it may be impossjhlc for divers not 
to disturb the visibility in which case a perkid of the day exc¬ 
lusively devoted to photogrupliy may have to be considered. 
This might be the first thing in the moroiog before silts are 
sriired up or during slack water especially on 'excavation 
sites" or aioimd otid^y when the light levek may be at their 
best. Et is far better to have sudi a period set a$ide for all but 
the intjst u^ni photography tiian to waste metres of film 
and hours of diving time creating milky pictures that are of 
no use either for P.H. purposes or as an aixbaeolopcaf 
record. In certain dreumstanoes it may be benefidal for the 
photggTapher to remove his fins but this should only be done 
with the approval of the diving supervisor and on sites where 
it does not prejutiice safety. 


Lighting 

Along with acquiring a wide-angle lens or converter, cor¬ 
rect positioning of the flashgun is the most important factor 
likely to lead to better photographs. J believe that the 
llashguii should oever he with the hrackei still attached 
to the camera except for dose-upa. This is because even 
sbght backscattcr considerably affects a phoiogtaph. By 
bolding the light source well above the camera and away 
from the lens, a touch more even coverage is obtained and 
backscaner k minimised. Think of the Oashgtm as mimteking 
the sun. An added advantage of this method is that tt also 
giv(^ a wider coverage of light which is oceded for the 
wide-angle ieos. Remember also that it is the flash-to-subject 
distance that detenuines the exposure for flash photography, 
oot the lens-t(Htubject distance. 

There is no substitute for experience and analysing your 
mistakes when it comes to Rash photography but try to 
imagine where you want the light and where the shadows 
will lie. For more experienced photographers, the us^ of 
extra slave flashguns should be considered. These extra 
flashguns are triggered by the fight of the first flash but 
require no extra cord. The incluskm of a fight source^ for 
instance in the near background of a scene to be used for 
publicity purposes, will ackj considerable depth to tbephoiii> 
graph. 

ComposiiloD nod deamug 

Composition is an often neglected photographic skLil for 
ujiderwaler scientific projects but it is as import^t to reooitl 
photographs' as it is to spectacular P,R, shots. Care should 
be taken to obtam the b&i angle to show the subject^ and 
obtique shots are often die most effective. The scale should 
he placed do$e (but not too obtrusiveLy) and next to the 
ot^ect. perhaps hdrizontaUy just in fionl of it or vertically 
n^xt to it. Ihn scale should obviously not obscure important 
detail. The subject needs to be us clear as possible and If diis 
cneans several minutes of work to remove light overlying 
sand Or this should be done. This is purticulurfy unpor- 
taut when photographing wood^ as joints, treenails and gram 
are very easily disguised even by very fight coverings of sflt. 
A wide, soft paintbrush is very usefiil for cleaning in this 
sittiution. 

Some objects may have to be photographed because it is 
felt they are loo fragile to raise whole and discussion may be 
needed between the pholographer and the archaeologist. 
Uncovermg of a fra^e object will make the photc^aph 
clearer, but may abo make the object less likely to survive 
during raising. On the other hand if it is not recorded photo¬ 
graphically and is still damaged daen mformatkin is again 
lci$t. 

Ef oli^ects or struct ures are fully expc35ed and cleaned for 
phrDtogFaphy, then even more care than usual must be taken 
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HrOTOCiRAPHY FOR MARINE ARCHAEOLOGY PROJECTS 


TABLE TO SHOW THE APPROXIMATE DEGREE OF COVERAGE OF VARIOUS LENSES 


Mak^ 

focai 

irttgth 

/.IfO 

In 

Air 

+ Flat 

Part 

+ Dome 
Port 

u.w. 

Cottloct 

Cost Rs. 
f/2/89> 

Nikonos 

15 

2.8 



— 

94" 

32.200 


30 

2.8 


— 

- 

78* 

11,600 


38 

3.5 

— 

— 

- 

59^ 

6,740 


35 

2.5 

6r 

- 


43“ 

3.120 


80 

4.0 

30“ 

- 

- 

22" 

6.740 

Sea & Sea 

15 

3.5 

— 


- 

96“ 

9.340 


17 

3.5 


- 

-- 

86“ 

s/h 


18 

2.8 

-- 

— 


84“ 

sAi 


20 

3.5 

-- 

- 

- 

79“ 

7.540 

„ SWL16 

t 

* 

- 

- 

— 

91“ 

3,720 

„ SWU4 

« 

* 

“ 

- 

— 

63" 

3,540 

SUBAWJDER 

» 

* 

- 

-- 

— 

91“ 

3,830 

NOVATEK 28 


* 

- 

- 

- 

74’ 

(USA) 

20 

t 

* 

- 

- 

- 

95“ 

(USA) 

SLR; NIKON 

20 

2.8 

94° 

66° 

94" 

— 

9350 

;OM-ZUlKO 

21 

3.5 

9r 

65° 

9r 

- 

5,930 

;OM-ZUIKO 

24 

2.S 

84* 


84° 

- 

3300 

:OM-ZUIKO 

28 

2.8 

74° 

54° 

74* 

- 

2.500 

:OM-ZUlKO 

35 

2.8 

62° 

46° 

62" 

- 

2,500 

;pM-ZUIKO 

50 

L8 

46° 

34° 

46° 

- 

1,550 

VIDEO-ZOOM 

8.S mm 


5r 

39° 

ST 



at 

10 mm 


5ff 

37" 

Hf 




12 mm 


48° 

35" 

48* 




8.5 film with 07 x convener 74^ 54° 74* 
8.5 film with 0.4^x convener lOS^ S(f 108* 
l^mm'with 0.4S x convener 100* TT 100° 


* Supplementaiy lens deigned to fit over the Nikoira 55 mrn kni 

# afe guide piioeiS for Decembcf 1989 in the UK. 

NB Degrees of coverage are generally calculated in retstioit to the diagonal of the image, NOT the width. 


to re-bury or oliierwise protect them against renewed degra¬ 
dation. 

PhiRo-Mosaics 

Underwater visibility will seldom be good enough to 
photograph large obiects* structures or areas in one frame 
with good detaiU and even if it was good eoaught Hk lens 
would not give a true plan over the whole stfucture because 
of distomon, Photnmosaics are a way of obtainijig a similar 
end-result by tahing overlapping photographs and jofning 
the prints together. Theorebcally this can be done simply by 
flying; over the ate which may help to mafce up i pictorial 
vieWi However a lack of preeision or of any control infonna- 
tiofi will not give accurate iafonnaiion for tbc site records. 
For a simpk akie memCKhe' a few oblique photographs 


would give a better result. For a real photo-mosaic rt ts far 
better to do the Job properly and enable the mosaic to con¬ 
tribute Kigoificanily to the survey and other recording 
methods used on the site. 

Although it h useful on some site$^ there is often no need 
to have a heavy frame or a system'of trails over the site to run 
the phcito-tower along- However there are a number of 
advantages to using a Mghtweiglii pholo tower which can eas¬ 
ily be made out of 22mm plastic pipe or conduit sec. These 
advantages iuclude: 

The square frame at the base of the tower can act 
as a sc^fe when prmtiug- For mslance, if the 
frame ts one metre square and you draw lines 
forming a Kkm square on yOur enlarger easel 
and line up the squares when printing, you will 
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obtain a 1;10 image of any structure level with 
the frame. The fixed cament to subject distance 
also gives oonststent magnification niaicing the 
jointing easier. 

The lower holds the camera and film plane juaral- 
lel to the subject so that a true plan or elevation 
view is obtaioed. 

A tower holds the camera sieady allowing slower 
speeds and hence smaller apertures with better 
depth of field and lens performance. 

The lower base provides easy reference points 
for dctcrminiDg the overlap between taking each 
shot. 

The height of the tower of ‘fiying height' required for a 
particular coverage can cither be calculated by tTigOnontetry 
or by a simple formula pointed out to me by Jeremy Green 
of the Western Australian Maritime Museum. The formula 
is then apj^d here to 35 mm photography, where the Ifnn gp 
size on the film is 36diin X 24mm. DonT forget thnl the 
focal length nmst be the real'focal length in water, not the 
focal length io air that the manufacturer has engraved on the 
lens] 

For instance, the focal length of most ‘I5jnm‘ lenses or 
adapter combinaiioos is in faa 20mni underwater. The table 
given earifcr will again help you estimate the real focal 
length of your lens, or you can multiply by 1.33 which is the 
refractive index of water. 

Fn nnula 

^ w 

H f 

where D = Distance d cover needed in m 
H = lower Height in oi 
W = width of film in nun 
f — focal leagth of the lens in nun 

For horizontal cover where width of film = 36inm 
D 36 

H “ f 


and hence horizonial cover D = x H 

i 

so for a 15mm (ie 2(kiun) lens, 

A ,, Jl 

H ~ 20 

So horizontal cover D = 1.8 x H 
This means that with a iSmm (20jnm!) lens, a tower 
height or flying hei^i of Im will give a horizontal coverage 
of 1.8in and a vertical coverage of 1.2in fif you do ihc maths 
again for a the film width of 24nimj, 'This is quite: suitable for 
a Im grid as it allows some leeway alround. 'Although a 
rectangular grid frame can be used, remember that there 
would then he more distortion in one directioii after all the 
lenses are dreular, it’s just the image that is rectangular. 


DISCUSSION 

Mmovi Thokkdn With a slow shutter speed do you somC’' 
times get a shake? 

A: Dobbs: By only lighting the backgroioid with subtle and 
the foreground by the flashgun which is on for only tOsec. the 
foreground is sharp and the background is far away. There¬ 
fore the slight shake that occurs in lf30 does not matter for 
things in the distance. 

Gangadharani: One aspect that was not Touched upon is 
under water photogn^metry. I know it is vexy complei. I 
have seen it in Australia and when I was at Dchradun Institute 
of Photography, There ate experts on land photogrannnetry. 1 
tri^ to convince them to urukrtake $udi work in The sea and 
gain experience so that when Marine atchaeofogists like Dr. 
S.R. Raoneed it we can get expertise. 

A: Dobhs: Photogrammetiy is important and I have not intro¬ 
duced it ill ^is talk because it would be going into too much 
derail, Ihc idea is that if you have e nough con trolled infonna- 
tion in the picture or you take aerial photographs you can 

actually get measurements from the photopaphs. 




RECENT ADVANCES fN MARINE ARCHAEOLOGY 


Guidelines to Amateur Divers Working on 
Archaeological sites Reconnaisance 
and Excavation in wat^ 

MANAVl THAKKAR 


Wortcing li a. three dlitiensicri^ ikM enwDnrnant m vklu% wHghittess and often In tow wisely bU ^ scpected 

to eorry twt s range of abated tas^. can ottw tmky. ms paper oijillnia a w basic tectnques such ss saerdn pmmm 
in cfifleient -iwUff oondQjons, the use of simpte astLirai navlgatkii end rgoouBry l^ihniques. Riggpig and ol 
with lift begs atong, fcHDuyarcy catdations to provide a successfii Mt ana Iterated, In arehaeotogy it is infxjftmt to ar^iha^ 
ttiat hovffiVBT scatterad itie ccntents of a site may eppeer ffie diatrtiLrttan is due to a togicaJ ssqpL^nce of event&lonDeg 
that have acted on the frtotsriai. tt is also essential to know the retolwe positions of aU objects. The need tor good navgaticn 
and plamed search activity and good DafT¥rfcjfiicattons esssntiaf far a suDcaselU esKcav^fe^i, 


INTRODUCTION 

Ever since man fim saw the sea he has been eDthmlled by 
it. He swam in he IhiiIi txiats^ constructed ports trooi 
which to run foreign commerce. EventuaJly a large eirtent of 
his dviLization revolved aiound the use of the sea. Today the 
most prosperous dtios of the world arc coastal dties. This 
great biomass of marine life feeds tis. The endless reaches of 
the waves give u$ a cause to wonder^ Yet in all this ptc-his- 
tory, we had no knowledge of what was l>eIow the thin layer 
of surface teusioit. Tidal waves, sea level rises and other 
natural phenomena devoured many a civilization and after 
man's attempts to breathe compressed oir we are now' in an 
age in which wc can come in cootacl with the ocean floor 
and even explore our past. The paper is a series of facts that 
promote pTacdcal working koowkdge and experience on 
search and r^very underwater. 

DIVE PLANNING 

Adequate dive planning involves two components 

- Familiarization 

- Assessment 

Familiarization Is collecting enough informadon about the 
diver and the dive site to make a valid assessment. For mak- 
uig an assessment you need to he f amili ar with your divers, 
their capacity, the dive site location and prevailing wcatlyer 
conditions. Dive site ramiliarity comes about with prior 
experience, on site orieniarion dives, making of maps with 
si^ificant features above and below water meJuding con¬ 
tours of Lmderwaier terrain- Entry and ciil locatiom need to 
be marked and colour coded houys whkh mark difibrent 
locations, need to be put on so that relative positions can be 
plotted from land. Planning will probably allo'w a more con- 


troHed tour and enable ef^dent management and search in 
the cvcnl of an emergency. It would also develop gi^neral 
awareness and navigarionaJ skills. 

Assessment (rf the environment i.e. factim thal constitute 
acceptable conditioiis are relativie and dependent on the 
experienoe level of the group. It is rirstly essential to get 
weather information from TV( radio and new^pers. Most 
weather conditions arc due to the intemtian of warm and 
cool air masses which are aHecii^ by the earth^s lotarion. At 
the sea surface the pressure ii 3^.92 indies of mercury 
(11)13,2 mUIibars), The variarions in this pressure are due to 
cold air rinldng ami erecting high pressuie areas and the 
warm air rising to create a low pressiLrc region. As pressure 
rises it is able to hold large amounts of invisible moisture and 
as the pressure decreases the air condenses into moisture^ 
clouds and fog. The point here is that hi^ pressure areas are 
settled weather zones and low pcessuie areas signal tutsettled 
weather. 

The onshore winds develop as a result of tempera- 
ture/pressme tmbalani»^s. As the land heats faster than the 
sea the hot air rises and the cod air horn the sea is pulled in. 
This sea breeze mtemiifies into the late afternoon. As the 
land begins to cool this sea breeze will drop and dissipate at 
night. This phenomena is imporiunt for dive planning in 
mornings when calm wind conditiuns are encountered. Div¬ 
ing should not be altempted until weather, tides, currents, 
sea stale, and visibility are studied. Currents which usually 
affect divers are localij^ and caused by ticki cxdiange. As a 
genera! mfc high tide yields the best vaibiljiy. On days when 
there is a great varlaticin berween high tide: and low tide, log¬ 
ically speaking, on these days vast amounts of water are 
exchangt^ and the kjcal current wiM be stronger Tidal 
changes in bays cause rigniricant current problems and 
poor visibUity^ Sediment is stined up by an dutgoing tide. 
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MANAVJ T>IAKKAk 


TTjc bes( visibility is n tide — hi^ of low — or an iocon- 

ing tide. At the same time never assume that the current wiU 
go anfy in one direction, this is particuJiutv tnjc with 
Jon^hore ciuriejits which internet with major oceanic cur~ 
««15. Like on the East Coast of the U.S. tlie Guif stream 
flows fioni South to North it might seem logical to assume 
that all cumenls on the East Coast flow io this dtreclian at all 
tunes but diis is not true because major oceanic currents are 
not tbe only cause of localized cunents, in lad localized 
eddies can develop io the direction opposite to major air- 
rents, Local physical features will also affect all this when 
diving in currents and emphasize working together. Also major 
patterns of oceanic circulation interact with wind driven 
waves and are further altered by local conditions. If local 
guidance can be sought it would help plan for lls: unex- 
pectM Always have a safety line at the stem, for an incom¬ 
ing diver, specially when there is a cunent. 

Take a high observation point and watch the floatsum and 
boats at anchor to determine the relative strength and direc¬ 
tion of the current. Also the direction of the sub-surface cur¬ 
rent can he inconsistent with surface currents. The divers can 
usually sight a maximum current of one and a half knots and 
that loo for a short distance. Therefore, it is important that 
the oiTFcnt be used as an aid, specially towards tbe end of 
the dive. This is an imponani coiuaderatkin in selecting 
entry aitd exit points. Also if, for instance, a diver is caught 
in a strong ctureni be must not try and swim against it but 
maintain positive buoyancy and float with it till help ts sig¬ 
nalled. 

Like a lot of people t consider visibiitty to be the single 
most important f^or in dive planning. 

The fectors which affect visibility are 

- Weather 

- Seasonal vaiiatiou 

- Bonom composition 

— Wave action or surge and currenis 

- Tune of day 

- Location 

Each of 1^ above basically affecu the amount of sus¬ 
pended particulate malfeT in the water column and there¬ 
fore, light penetration. Rain can stir up the bottooi and if ft 
is made of fine silt this will remain in suspension; therefore, 
hard packed gravel bottoms are usually more desirable. Also 
run off from rivers contribute high nutrient levels specially in 
cold waters which would result io plankton blooms. Thermal 
stratification of water brought about by changes in air temp¬ 
erature can also affect visibility. Usually the interval bet¬ 
ween 10,00 hours and J4.G0 hours offers the best viability 
because a1 higher inddence angles the sun's nivs have more 
penetration; generally angles less than 48* tend to de fleet 
most of the light thereby reducing pcrietration. 

The tinal thing about dive planning is. be practical about 
logistical considerations for remote areas; such as transport. 


f}' «i; ^ ^ 



Fig, 1 

to^ self stiffiaen^ and cundagemy cmcrgeacy procedure 
and m^dicaJ first akL A plaoned exp^iion always has a gre* 
ater chance of success, 

COMMUNICATIONS 

Good simple reliable conununications save time and add 
to security. Line signals i.e, number of pulls oo tbe line con 
convey the status of the recovery operation. Other hand sig¬ 
nals are as illustrated. 

Signals are usually perfoimed in an exaggerated manner to 
prevent confusidn and all signals must be acknowledged by 
thc^ receiver to indicate that a signal has been received and 
uadeistood. 

Wbisiles arc also used sometimes, they are reliable and 
eff^ve timited range devices for surface Hgt iailiug A diving 
whistle ^ouJd be non-corrosive and attached to the diver in 
a readily accessible way and used only in an emerKenev 
Whistles work really well when there is a fog or at night 
when surface visibility gets limited. Tbe big advantage of a 
whistle is that a conriderablc amount of noise can be gener¬ 
ated with very little energy, and sound canfes well over 
water. Five short blasts b the intemalional distress signal 
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aiJlDEUNES TO AMATEUR DIVERS WORKtNCr 


SINKING OBJECT 


Long range surface signalling devices aie smoke emitters and 
flares. Rares and emitters don't light underwater but once 
ihcy are lit they function well even if aoddendy submerged. 

Surface signalling devices such as strobes, flares, smoke 
emitters or mirrors are recommended whenever divers are 
diving in Currents that could sweep them past the in tended 
point of esit. 

Audible signals have limited use under water. Frequently 
a rap on the tank with a dive knife is used to get attention- 
This is usually the signal to say Chat a diver is surfadng- 
Underwnter slates are the best means of communkation. A 
simple ordinary lead pencil and slate lit into the BCD pocket 
or on a instrument console. This is the best way of recording 
and conveying information to a group. 

Tactile signals such as line pulls are usebjl if previously 
agreed upon. 

There is no doubt that the most sophistkated method of 
underwater communication is by means of electronic trans¬ 
mitters and receivers. These devices use radio waves and 
allow complete cooversatiorts to take place between dfvers. 
When precise communication is required there is no better 
ahernative than actual voice conununication. Such gadgets 
are expensive and usually need to be housed within a casing. 
Whatever your methods of communications are, agree on 
them before hiind. Talk to your buddy who may be from a 
different gcogrB|:^]rE^l loeation as to what signifles what for 
the particular dive and please^ keep it simple, 

PINPOINTING LOST AND FOUND OBJECTS 


the diver can swim directly out until two points do the shore 
cross. To double check when the diver sights over his fxun- 
pass along 120" and 24{f the sunken object should be directly 
below him. 

SEARCH PATTERNS AND NAVIGATION 
N«fml Navigaiioii 

ft important spedally in a three dimensional fluid envi- 
inonment where you are weightless and in limited visil^bty 
references are seldom available and a certain amount of sen¬ 
sory cieprivatiau also can contribute to disorientntion. The 
use!: of natural wnroundings for reference increases aware¬ 
ness and sense of direction. Proper navigation can avoid long 
surface swims, help buddies stay together and maintain a 
common course. Natural navigatkiti tfchitk|ue$ cumist of 
(i) Drve Patterns 
(ii) Distance Estimatioti 
(iU) Use of Natural References 

Dive Patterns allow the diver The freedom to explore but 
ai the autie time enable him to maintain an awareness of 
relative position. The basic concept here is to roughly follow 
a general heading and make distinct righT hand turns and 
remember where each turn places 'you’ relative to the end of 
the dive destinatjon. 

Ikrnic common petTems that work most effleientiy and are 
simple are out and back techniques, go down one side of a 
rock ledge formation ^ reef. Turn back towards the starting 
point after crowing to the other side of the fomadion. 

Other dive patiems are as outline in Pig. 3. The triangie 
pattern at 12CP turns b recommended only when a compass 
is used- it is important to discuss the dive patteim with your 
buddy; visualize them in your mind. After thb it b alrighi to 
wander of course as long as you know where you are in rela¬ 
tion to your course; otherwise find something that you can 
reference so that you can retuTn to your course heading. It b 
also important to know your distances for relDcating sites or 
scarehmg. The natural way for doing this is watching tank 
pressure. Your tank pre^re tunes your dive segments and will 
give you the air used. Bask physics relationships of time 
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Stiore TriangnlatJon 

Look straight ahead at the sinking object then turn your 
back and find a permanent object directly in front of you. 
Run dawn lOQ yards to another object repeat ihe above pro¬ 
cedure call this object Go back to 'a' plus 50 yards in the 
opposite directior to 'c* Preferably the objects chosen have a 
more disiLna object behind them. Beanngs are taken 'b' 
k'. The diver needs to swim out from 'a" until *h' and 'c’ are 
reached- This would be a bearing directly opposite from the 
one taken from the shore - Now with the known reciprocals 
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distance and velocity (d = vt) can also be used. Counting kick 
cycles or aim spans is another basic method. As you move 
along it is imponant to note light shadows, the position of 
the $iin at tliiit time. Water movements surge. Surge inten¬ 
sity will always increase shorewards and surge is always per¬ 
pendicular to the shore- If you watch sea fans they grow per¬ 
pendicular to the current and sandollais ate fomid parallel to 
the shoreline. Sand ripples which arc a fascinating sighl to 
watch are parallel to the shoreline. There is a lot of con^ 
troversy how these arc formed, basically it is from lip cur¬ 
rents. 

The divers begin their search pattern where the lost object 
is said to be. It is important to begin at a known point over a 
known area and end at a known point. The area must be 
marked by surface markefs. They then begin swimming a 
series of LTs either by trming each length or counting kick 
cycles. If time is used then usually I swim each leg of the pat- 
icra for 60 seconds. When counting kicks each leg is at least 
40 lucks. The series of U's is also easier with a compass. 

holding on to a towed anchor 

One sinifrie and efficient way of being towed underwater is 
simply to hold onto the Dukes of the boats anchor. If the 
boat goes too fast there is a tendency lor the anchor to float 
up, the diver would theo have to swim it down. If ihe boat 
operator ■is a novice and goes too fast the anchor can be 
brought to the suifare by inflating your BCD. If the boat 
moves too slow then the anchor will float along the bottom. 

If the boat moves faster than 2 knots it would be hard to keep 
your mask and regulator on. Sometimes it is easier lo be 
towed by a line with a loop like shown below. 

The U patterns mentioned earlier can be performed by the 

boat on tbc snrfaec^ 



Whenever one is being towed a safety pick up zodiac must 
be operated on a course adjacem to the'estimated position of 
the trawl. Also all the divers niiisr be streamlined, no rescue 
valves, pressure gauges, fin straps left hanging. A good 
exposure suit will be bandy due to rapid movement through 
thcrmocljocs. The simplest yet most effective pattern is the 
circular search pattern. Two divers cun descend to the bot¬ 
tom with a line. One diver holds the line while the second 
diver holds the other end, and swims in a drcle. After each 
revorntion the diver moves out another few feel and starts 
the circling process over again. 


CIRCULAR SEARCH 




Sometimes it becomes neoessaiy (o control the search 
from the surface. Divers descend to depth and move out, all 
communicaiions are through tugs. 

In excessively murky water this could be modified to 
include p surface tender instead of surface divers. One diver 
IS in direct ctmtaet with the shore by holding the tine. The 
ffivere proceed towards the object; if they move away fiom 
the direction they are given a tug in the right direction from 
the surface tender. 

BLACK WATER SEARCHES 

In such waters the divers are diving blind and must rely on 
the tender and standby divers for guidance and safety. One 
must undeisiand that divers are precision tools in the hands 
of a tender. These tools never work needlessly and 
avrud being distracted by anything excepi what they are 
looking for. They never surface with items in hand, kantls 
are tor stability and control. 

Swinging .Are Fattem 

Divers enter the water where the item is expected to be 
ree current is used in kcepbg the fine taut With the tender 
^iserving the djvera* bubbles and watching the progress of 
the BTC, he wiU ruro ihe diver with a predetermined oiimbef 
ot P^is. bnme line Is let out by the tender as the divers swim 
in the opposite direction. This procedure is repeated until 
the area a searched. )f the item is located the divers give five 
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lugs to signal The tender will allow slack so that a 
marker buoy can be attached- Sometimes a weighted bar is 
attached after the item is fcHmd so that the weighted bar can 
be used as a platform to achieve negative buoyancy. 

A weighted line is used if the current is too strong; this 
allows negative buoyancy for the divers to stay on the bot¬ 
tom and move downstream at regulated rate. When the 
divers drift to the end of ihe line they signal and surface. The 
boat then transports them upstream to repeal the procedure. 

ACOUSTIC SUBVEYS AND PHASE 
IVfEASUREMENTS 

This b a sofjhistkated method of underwater survoy which 
is the direct equivalent of irilaleration. In the simpli^t form 
three transponders arc plaml at known locations. They are 
intemrgated legulaiiy from within their established grid and 
the time delay for each response is measured and recemfed. 
The velocity of sound in seawater is known accunilcly once 
temperature and salinity are measured. The time de%s fur 
the three responses are related to the distancd between the 
interrogator and trunsponders by the formula (Dist = vel K 
time). The inldTogator gets a digital readout of the time 
delay. If the geodetic location is not iinpcrtant md only the 
relative petition and motion within a site are to be mea¬ 
sured, the acoustic grid is appropriate. 

Phase Survey Measurement can be used when the area to 
be surveyed is large. Three receiving elements are precisely 
located on the underside of the craft. A diver places a irans- 
ponder on the object where position is to be determined and 
an interrogatnr ts located on the ship which queries the 
transponder, A phase analysis is performed on the receiver 
which displays as a deflection angle and Line of range sighr to 
the object with respect to the receiver element.-. Small 
transponders, jf strapped tn the divers Unk, can also contttiu- 
ously monitor his position. If continuous communic-ation is 
available the diver can be directed through a survey pattern 
I hat can be geodetically fixed knowing the ships positiem. 



These sophiEtjeated survey patterns are obviously an indi- 
cation of the strong interaction that is needed betweeu 
marine engineei^ and arcfiaeologists. The field of underwa¬ 
ter bottom surveys and recorduig is moving into a technolog¬ 
ical .era of sopbistii^tion and accuracy. 
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EXCAVATION AND RECOVERY TECHNIQUES 

Excavation is not just ihe process of recovering objects but 
deducing facts have to be seen in context with the environ¬ 
mental matrix and their assodatkui with r^ighbeuring rinds 
and existing fads. Recording during an excavation is impor¬ 
tant. Every detaiU however trivial it may seem, could be a 
part of the puzrie. However scattered and random the sequ¬ 
ence of cveitis/objects may seem, unless these distributions 
are plotted we will not know if they represent a relevant pat¬ 
tern. Within the apparent chaos and disorder there is a logi¬ 
cal sequence of events /forces that have aded on the mate¬ 
ria) since its deposition r The relative positions and strata arc 
more important than the absolute tocatkm of the objects 
Methods of search and triangulation have already been 
outlined. A baseline termini need to be fixed as securely a* 
pcHsible since these will be the primary puinti from which all 
subsequent site measurenients wOl be t^cn. Often climbers 
ur pistons arc fixed into rock outcrops with Self locking eye 
bolts. In muddy bottoms steebfods are used and secured 
with ballast. The design of the baseline should be at least lO m 
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Once your baseline is fned and the distances between 
them are measunxt they can be used to establish the relative 
positions of other points by tiiangulation. Whenever rocks 
Of outcrops are encountered a scries of jumps ur bypasses 
are done to triangulate further with new reference points 
establi^cd as required. Wherever possible, inak& measure- 
meots from the baseline because the more Juntps you have a 
greater number of crroi^ will accumulate. Jt is important not 
to transpose co-ordinate while plotting. While triangulation 
establishes a basic network of points, the detailed and cam¬ 
ple* features within this framework have to be recorded on a 
relatively flat and open site. This is done by a grid system. 
Since the grid is a purely arbitrary reference framework, it 
may be on advantage to place the point of origiit well outside 
and below the actual origin of the grid, this allows possible 
exteosioRs in these directions. Unless the site is flat, slopes 
and Gssures need to be accounted for. If the slope is nearly 
flat ignore ft and miroduce oorreedve factois l^r. Some^ 
times rough levels can be taken using a depth puge wdiich 
has been calibrated against a suitably measured shot line. 
Levels are taken at a depth below mean low water tide, 
Sometimes water barometers are also used for more accurate 
levelling. 

Once the initial survey is complete and the visible features 
and characteristics of the site have been mapped in detail, an 
attempt should be mode to locate the ejtteat of bniried 
deposits. Since most wrecks contain inctaJ In the form of 
fastners, fittings and ballast, these can be used to locate the 
general trend of the wreck site. A systematic metal detector 
survey can usually be helpful. A nietal detector is good when 
used as a prereconnaissance tool but every detected piece 
must not be dug out haphazardly without an assessment. 
Probing can of course damage buried objects. Surveys with 
probes must be carried out systemalieaily with soundings 
made at Gkcd intervals. The advantage h that probing can 
often -delineate large objects. Core sampling is a useful 
technique for obtaining sttaiiJied samples for analysis. 

Exenvadon Tools 

Excavation foals must perform two main functions, 

(i) provide a means whereby arehaeoJogical deptwits 
are revealed. 

(iij dump the ^nil in a suitable damp area so that it 
will not spiU back into the excavation site or further areas to 
be excavated. The best method is fanning sediment with 
one’s hand; however, when it comes to transporting spoil by 
Imnd even the nxisi vigorous fanning will not work, A suc¬ 
tion pipe is needed. The water dredge provides light effec¬ 
tive suction. The dredge is not used to dig directly into 
deposits but rather as a receptacle inlo which spill can be fed 
in. Care should be taken so that it has sufficient water to 
breathe. A much heavier excavation fool is the airlift. The 


water depth must be at least 8 m for this to operate effi¬ 
ciently, The airlift consisis of a partly rigid and partly flexi- 
ble tube into which air ix introduced through a manifold at 
the lower end. The manifold breaks air into small bubbles 
that mix with the water. The result is a gas liquid mixture of 
less density than that of the liquid outside the pipe. The air 
water mixture will rise until the pressure of the column of 
mixture equals the base pressure of water at the same level. 
The suction created at the lower end displaces the unconsuli- 
dated material. 

High Pressure water jets are also another important tool; 
these are used to cut thiough unconsolidated overburden 
and force it away from the site The system consists of a 
hose, pump and nozzle. 

Recovery procedures are outlined in the buoyancy discus¬ 
sion but it is important to bag smaU finds. Large objects are 
stored hi boxes individually with a label. Before extrection is 
attempted a suitable transfer container must be prepared, 

buoyancy 

There are aevciiil methods of pioviding buoyancy to raise 
sunken objects ranging from the historical method of displac- 
iog water with air, either by filling the qlgect with air held in 
a container or the filling of a vessel with plastic foam. The 
choice of method depends on several factors. 

1. Location of the sunken objects, its altitude on the sea 
bed. 

2. Identification of the object, In the case of a ship, the 
available plaits can give an indicatton of the capacity 
fixtures, di^lacement weight and the centre of gravity. 

3. Depth of Water will give you an idea of bottom time 
ojid the aoiuunt of air needed tn provide buoyiuicv. 

4. Nature of the sea bed, its load bearing capacity, if the 
wreck has sunk, the contact area to the bottom and 
brcokoul force needed, 

5. Sediment cover to be cleaned by necessary airlifting 
operalions. 

6. Sttinriural integrity of the structure; whether its oondt- 
tion is compatible with the chose n me ihod of lift. 

7. Attachment paints and their structural integrity. 

8- Material of which ihe object h cxinstructed and extent 
of biofouling on it, 

9. A complete plan of action altuig with feasibility and 
availability of water commutucatfon. 

10. Safety of divers in the area. 

11. Tidal iufomaijon and sea state, 

12. Laws relating lo ibe wreck, and arrangemeots for stor¬ 
ing as well as disposing of the ohjeci when it is at the 
Surface. 

Salt water weighs h4 Ib/frJ 
Fresh water weighs b2.37 Jb/ft’ 

Air wei^s so little compared lo an equal volume of water 
that it lifts virtually the same as it displaces. 
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As we all Itnow that when we gel inlo the water we weigh 
less^ equipment that was once bulky md iPiTe^isUcalLy 
heavy is suddenly maneuverable. The diver himscir will loose 
almost 100% of his weight in waicr because Uie body's 
densi^ h nearly the same as that of water- Hien why is it 
that the lead weight this diver carries is stOl heavy and helps 
him sink? Lead does not becoctLC significantly lifter under¬ 
water because it is very dense (70S Ib/ft^. 
d = nuss/vol 

so mass = density X volume 

Sunken objects are lifted off the bottom ttt many wmy^ 
depending ou si^s., weight and Udataiknt capability. 
Common methods are: 

1 ^ Lifting with a lloaling crane, or from salvage pontoons 
equipped with multiple winches: This method would 
require straps to be passed on cither side of the object. 

Z Air lift bags (see £g. Dive maker) whieb would then be 
inflated under wafer. Variatkms of this may be to 
place airbags within the sirueture or sceutc submersi¬ 


ble salvage pontoons alongside the object whkh would 
then be pumped with air fmm the surface. 

3, Sometimes the main compartments are pumped with a 
light floating material like ‘Syntactic foam', Eccofloat^ 
is Mho used; it coitsbts of hollow cpoicy fiberglass 
^>beres. 


LIFTING CALCUI.ATIONS 

Archimedes principle is the backbone for salvage opera¬ 
tions but iheortikal hgnres on paper do not dways reflect 
what happens in the Geld. On a research cipeditiavi off the 
Bahamas the following points had to be taken note of: 

Location 26“57^N 76'W^W 
Memoty rock in the Bahamas 
Boat anchor is set m hard rock 

Steel = 4^^ lb/ft3 
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Otqea Uirown overboard was a geological sampliag grab, 
water dcrptb of about 30 ft. 

Volume of grab = .25567 ft^ 

Wei^t of grab in air = Vol of grab x density 

= .25567 X 4S5 
= L23.99 lbs 

Due lo slots and curves I2S lbs 
Bouyact force = 64 X .25567 

= 16.36 lbs. 

Wt. of grab tn water = Weight in air- 

Weight in water 
= 128 lbs - 16.36 
- 111.64 lbs. 


Density of S.W. = 64 Ibsj^T^ 


64 lbs 
It 1.6 lbs 

I bottle 
? bottles 


= lft^ 

= 7ft^ 

= 1.744 
= .135ft^ 

= 1.744 

1 Z 91 13 bottles 


The final lift took 14 bottles instead of 13. This could be 
attributed lo bottom friction or what Is more tangible is that 
the open ended list bottles have a tendency to dump air as 
they surface. The bottles were filled to one quarter their 
capacity because the air expands as it surfaces. AH rigging 
was ID good condition and diveTs were away from the grab as 
it rose. The object was controlled at the sutfeoe. The above 
cakulaikffi was a safety calculation to gauge a safe lift. 

RIGGING AND UFTPfG 


a) Never use personal buoyancy as a means to lift a heavy 
objective more than 15 lbs. 

b) When using a lift bag be sure the size is appropriate for 
the object, 

c) Be prepared to secure the bag to the object. 

d) Test Rigging before inflation. 

e) Inflate the bag 

i) Use alternate air source. 

it) Be careful not to entan^e the regulator in the 
rigging. 

iii) Add n IMe air at a time. 

iv) Be prepared to expel air from tbe bag at any time. 


f) Lift the object 
Remain clear. 

Be prepared to let go at anytime. 

At the surface be prepared to lift the object from water. 


CONCLUSION 

A systematic approach to uncovering the past requires a 
planned team eftbrt. It is important (o hnve as complete a 
backgitiund of existing knowledge about the find, plans, 
plots, previous (rails and excavations; a trained team, and 
lots of painstaking bouts towards deducing facts, not just 
recovering the ‘objects* but testiog the satcj Often decisions 
which are very Lnstuuriive are taken in archaeology, though 
the underlying basis for these are from hard evidence and 
experience. Before any Ktion is taken proper precautions 
and well thought procedures backed with the necessary sup¬ 
port must be outlined. A lot of underwater work entails 
good positive immediate action. 

Today underwater excavations are a dehcate blend of 
marine archaeology, hisfcKy, religion and the detcnuinaiion 
lo pursue the excitemem and revive the memories that have 
faded with time. 
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RECEM ADVANCES IN MARINE ARCHAEOLCXiV 


Diving and Seamanship 

COMDR GUPCHUP 


1. History gives no record of the date when diving first begon 
or who the firsi divers may have been, but there are many 
records of man's effort to breathe and cerate underwater 
atid of diving having taken pliice. mainly in navaJ warefare, as 
early as 400 B.C. U is recorded that Alexander the Great 
descended in some form of diving bell in 333 B.C. Most of this 
diving was carried out without special equipnienl. What 
equipment there was consisted of a hreathlng tube to the 
diver's mouth, the upper end of the tube being supported on 
the surface by a float. Not until the Middle ages was any 
attempt made to supply air tn a man over a century old, begin¬ 
ning with the appearance in 1837 of the 'Closcrf Diving Dress 
and Helmet invented by Augustus Siebe. This was the 
greatest single advance ever made in the development of div¬ 
ing equipment, and this dress, essentially unchanged» h in 
world-wide use today and b known to us as the Standard Div¬ 
ing Dress. However, ir was iacques Coiisteau who 
populari!;cd the use of selfcontained air breathing by the 
intnxluction of the Cousteau demand valve. Deep diving 
employing breathing mixture of oxygen and helium is a com- 
pardtively recent innovation, but already it has been proved 
that man can live and work in depths considerably in excess of 
400 metres for days at a time. 

2. Diving is not a straight forward engineering, 
mathernatices. or a branch of medidne. It is basically a sea¬ 
manship evolution helped by all these fields of science and in 
our efforts to gci to deeper depths fot larger periods wc would 
be wrong if we do not consider f he mosl impnrtajir factor; the 
diver himself , thal man at the end of a rope or air pipe, on the 
bottom of the sea^ firehng all alone and -cold. Without his 
courage, dcdicaiitm and determination we would all be wast¬ 
ing our lime, 

3. The effects of diving on the human body are caused by the 
Operation of certain ph>'sical laws, in particular the physical 
properties possessed by liquids and gases. The human body 
underwater is operating in a completely different environ¬ 
ment, in which it is exposed to much gre^iter pressures than it 
expenences at ibe surface. It is necessary. therefore, to con¬ 
sider carefully the meanings of the terms iotre, presstue and 
density as applied to liquids and gases. Sumc of the factors 
affecting divers arc listed below: 

(aj Oxygen PoLwmng. This k brought on by brea¬ 
thing oxygen at loo high a pressure. The exact cause is not 
known, hut is thought to be the intoxiculion of the brnathmg 
centres of the braiR. The symptoms are unreliable and the on 
set varies buth from individual to individumi and from day to 
day. It generally occurs at any depth where oxygen has a par¬ 


tial pressure greater than two bars abs and so diving is hmiled 
in depth to the point al which this occurs (depending upon l he 
mixture being breathed). 

The most frequent order of appcaraiice of symptoms is as 
foibws; Twitching o| the lips, vertigo, diEtiness, nauses (feel¬ 
ing of sickness); twitching of extremities, drowsiness: convul¬ 
sions; unconsciousness. 

Some times however, convulsions may be the one and only 
symptom. 

Treatment is to reduce the pressure, place the diver in fresh 
air* restrain him during convulsioris, prevent self injury and 
pg him to pieven; him biting his tongue Loss of memory 
occurs frequeiilly so he should be kept under observation for 
at least 12 houra. 

(b) Hypoxia (Lack of Oxygen) This will occur Lf the pi rtial 
pressure of ihr oxygen being breathed falls below U. 2 bars abs 
and k nearly always caused by an excess of nitrogen; it is then 
krmwn as Ddution Hypoxia. 

{c} Carbon Dioxide Carbon dioxide is a poisonous gas. It is 
u waste product of combustion in the production of energy 
and its presence in the body stimulates breathing. A diver will 
produce approximately, one fitre of the gas per itunute while 
swimming and under nomud conditions the body is well able 
to get rid of this. Thus if it is pr^nl in exce^ it is always due 
to same failure of the diver or his equipment. 

At atmospheric pressure, up to aboul 3% of carbon dioxide 
can be breathed with no effort on the body. As the percentage 
is increased, the suniulalion of the respiratory centres of the 
brain increases. Tesultiog in an increased pulse rate and 
heavier breathing, AI about D-l bars abs the pulse rate slows 
down and the blood pressure drops. Resuliing in unconscious^ 
ness and. in extreme cases death. Thus the onset of carbon 
didtide poisoning can be recognised by the increased brea¬ 
thing rate followed by breathlessness and exhaustion. On 
reium to fresh air the symptoms soon disappear however, ihe 
person may experience bead aches: may abo vomit for a while. 

fdi Carbon Monoxide Under normal conditions, this gas 
will not he present in any breathing apparatus. It is produced 
mainly in the internal oombusiion engines and forms part of 
the cihause gas. The two most likely sources uf it that concern 
the diver are a ship's engine and the air compressor itself. 
Thus care must be taken on the siting of the compressor's 
fresh air inlet with regard to the exhausi outlet. Also, 
although the inlet may not actually be near the exhaust fumes^ 
the wmd may blow some carbbn monoxide into it. Thus 
IMMJOOI bars abs is taken as the upper safety limit. 
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CaitxHi itionoEide wlien jfiholcd combines with the 
hBctnoglobin in bJood to form carboKy'hscmoghibjii, which is 
pink in colour ;tnd restricts the intake of oxygen into the 
bloodstream. 

The onset of carbon'Kionoxide poimning gives rise to the 
folkrwtng symptoms; increasing weakness; exhaustion with 
breathlessness; dizziness; fainting; general pallor hut with a 
noticeabie pink tongue. 

Tminedlaie treatment is required and consists of adminb- 
lermg oxygen at a partial pressure of two bars abs. artificial 
respiration if the diver is unconscious and the attention of a 
medical officer as soon as possible. 

fe; Hyperv^ntUation. Divers without breathiiig 
are known to practise bypervenlilalion to increase their 
endurance underwater; it is done by taking rapid deep breaths 
for a short period immediately before entering the water. This 
method doesnot. however, increase the oxygen content of the 
body as supposed but merely reduces the level of carbon 
dioxide; the result is a delay in the stimulation of the respirat¬ 
ory centres of (he brain, which produces the impulse to seek 
more air. 

The diver, because of the pressure he then experiences, 
uses up much mote of the oxygen in his lungs, and when the 
carbon dioxide eventually builds up sufBeientjy to force him 
to sur^ ihe oxygen drops and the diver is likely to suffer 
hypoxia, followed by loss of consciousness and drowning. 

Thus the practice of byperventilatioD in an attempt to 
increase endurance cannot be recommended. 

(/) Nitrogen Ngreosis When a diver descends using air, at 
about 30 to 50 metres he starts to experience oitrogen nar¬ 
cosis; this is thought lo be due to the absorptkm of ailiogen 
into the ce^ of the cctiiral nervous system. 

The ini dal effect 15 a feeling of light headedness wi th 
increasing sell confidence As depth is increased the diver will 
become mure jovial, will have dizzy spells and his power of 
concentration will drop; he will not be able to do simple tasks 
and will pay less atlenlion to persemaf safety. At about 8 D 
metres he will probably go into a state of depression and will 
be incapable of clear thought. 

These effects are very similar lo those of alcohol and the 
raking of the latter just previous to diving will 
effect and the onset uf the narcosis will occur at shallower 
depth. Another predi^wsing factor is the condition of the 
diver; for instance, anxiety may bring on the naicosis much 
earlier. 

The ooJy method of prevention is by continued practice, 

i.c. continual deep diving, so that the diver becomes accus¬ 
tomed to narcosis and remains in ramrol of himself. 

SALVAGE 

J. There can be no doubt that the success or failure of a sal¬ 
vage (^leraiion in which underwater operations are to play an 
important part is very largely dependent upon the abitiiy, 
intelligence and integrity of the divers. The salvage diver must 


always bear in mind that he is the “eyes' of the salvage officer 
and that upon his accurate reporting of underwater damage 
etc. will depend lo a very large extent the method the Salvage 
Officer will adopt in planning the operation. Too much 
emphasis cannot be given to the fact that accurate, concise 
and UQcmbellislied infomiatiun is required from the diver. 

2. Since most of the work will depend on his skilful ilsc of 
slings, straps, shackles etc., it is essential that the salvage 
diver be a sound, practical seaman of Ltmsiderabte experi¬ 
ence. He must be well versed in the use of all underwater 
tools, such as the Temple Cox Bolt Gun, underwater welding 
and cutting gear, pneumatic drills, saws, haiiintcis. etc., also 
in the use of demolition expLusives. 


WRECK LOCATION AND MARKING 

3, In deeper waters, and where underwater visibility is suita¬ 
ble, the use of underwater television cameras mav be consi¬ 
dered. “nie cameras may then also be used for a preliminarv 

survey of the wreck. 

\ located, a Datum Mark Buoy 

should secured, to a prominent pan of the ship slturture, 
where the moonng wire will not chafe. To guard against the 
[^b»lt^ of the buoy being lost, the position of this datum 
^mijd. if possible, be fixed by shoic marki, two inu^its being 
the simplest and most sure form of fix. At limes the Marker 
uoys cut. To overcome this, and Ln the event of a valuable 
uii erwaicr object being located underwater locator beacons 
are utilised so as to assist subsequent location by divers. 


PROCEDURE 


I ne ureer sticHiId see that no detail is oveiiooked and 
as he proceeds, he should mark the wreck stnicture by the 
most convenient method. This procedure is preferable to 
marking with pefieu, which arc liable to foul and to be lost. In 
the same way, he will need to mark any point at which he 
a^nds so that upon resumplion he can pick up the survey 
where he left off. Any damage discovered is and 

rc^rt^ over the mtercom system to the Salvage Officer, 
who Will record the information received. Any attempt by the 
ver lo memort^ this data iirtd lo report on suci^ng shoidd 
w discoivaged, although, when the diver has returned to sur¬ 
face and has had lime to collect his thoughts, he may be asked 
10 enlarge upon any pairicular point in the survey. Any 
furilrer detul that ibe Salvage officer may then require can be 
made the cib|rct of ihe diver's next visit to rhe wreck. 

methods of REPORTINC DAMAGE 


6. if a^diver is id report on the condition of a ship, he must 
knuw how to name all the various parts of the stnicture which 
mgether form a ship, and since a ship consists of Meel pfates 
inter^nnccted by steel struetoniis. it k not sufficient to 
ft^}n damage lo a particular area of plating. For the Salvage 
Officer \o grasp the extent of damage and ils iocation in 
the ship, the name of the particular area of plating and its 






DIVING AND SifAMANSHIP 


stnictiiral connection must be given reintivc to $onie e^ly 
defined portion of the ship. 

AIRLIFT 

7. The air lift is used to remove Oie materiaJ excavated and 
pievenl silting up of the excavations, in its simplest form, an 
air lift consists of a pipe immersed in water, into which com¬ 
pressed air is introduced at its lower end. The air lislog up the 
pipe expands rapidly as the pressure decreases and so diS' 
piai^es the water, carrying it up and oul at the top end. Thus a 
flow of water is set up Lb the pipe and kH>se materia] is carried 
in suspension with the flow and discharged on the surface. It 
diiist be emphasised that only loo^ matenal will be reitioved 
and an air lift alone will not dig except in fluid mud or very 
soft'sand^ For efficient use, it must be fed by the diver. Air 
lifts of slttt varying from ItXJ to450 mm arc employed on tun¬ 
nelling, silt removal and bulk cargo recovery . 

BEHAVIOURAL PATTERN OF SHARKS 

1. Whilst diving in shark infested areas alongwith the Calypso 
divers, Ihe following general bebaviouTnl patterns of sharks 
were leamt from experience by our naval divers, 

(a) Sharks are the scavengers of the ocean. They eat the fish 
that aie sick or are in disstf e^. The shark recognises such fish 
by die splashes or underwater shock waves created by them. 
A diver swimming on surface creates splashes and simulates a 
fish that is sick or is in distress and hence attracts ^lurks in the 
vicinity, in such eventuality when the shark approaches the 
diver should either cUmb into the boat/Gemini immediately 
or if The boat/Gemini is not nearby then the diver should hold 
his breath and go below the surface of the water to face the 
shark and look at it. There is bright chance that the shark will 
inquisitively look at the diver and then go away^ 

Ib) While swimming/snorklLng on surface, one should be very 
ciosc to the Gemini (holding it with one hand) as the sharks 
are timid by nature and they avoid all foreign objects. 

(c) when a diver plunges into the water and If sharks are 
already in the doseby waters they will rush towards the diver 
at their maximum speed and stop 2 to 3 meters away from the 
diver. One should not panic at this juncture and should stay 
underwater for some more time and look towards the shark. 
The shark will retreat from that area after observing the 
diver. 

(d) While diving in shark infested areas cage should always be 
lowered with an Rddilion^ diving set and push rod (a nd^ber 
tipped aliuninium red) inside it. The diver should also carry a 
push rod alongwith him. When the shark comes too dose to 


the diver inqtiisitiely, he should be pushed back with the pti:dT 
rod. Never attack ihem with knife as bkethng them will 
attruci other sharks in the vicbiily. 

(e) The shark generally drdc» a diver when he is under water, 
fjist in Larger circles and then tn smaller circles. At times ibey 
become very inquisitive and want to see the diver who is not a 
normal iohahitaat for them. If it comes too dose, the shark 
should be pushed with push rod. Before attacking a shark 
generally gives one or two brushes to the diver with his body. 
When these brushing advances of the shark start, the diver 
should enter the cage or slowly go away from that area keq>- 
ing a oonduues watch on The shark. This happens also when a 
shark feels that the object is a oompetedou for food. 

(e) The sharks have their own tjcrritorie^. Some sharks do not 
like inreuders. So when a diver happens to intrude into thedr 
terntory they put their side ftos down and come towMds the 
diver, in order to show that it does not like tbe intruders. In 
such an eventuality the diver should sJowiy retreat hom ihat 
area while keeping a watch on the movements of the shark. 
The shark will make advances which wilt indicate that it is try¬ 
ing to catch^ld the extreme portion of the diver, i.e., the 
fins, till the diver is out of its territory. 

(f) The baby sharks are not reliable. They are like ^onall pup- 
pi^ on land and like to nibble at anything playfully that is 
Dear them or new to them. Since they have immense power 
compared lo diveis, they should be pushed away if they come 
dose, lest they hurt the diver. 

(g) One should never conier ibe reef shark as it can become 
aggre$sive in order to protect itself. 

(h) Diving in open and deep waters with sharks ts dangerous 
as one encounters bigger $liarks much larger then the size of 
the diver himself. The diver then becomes the size of 
food/prey of bigger sharks. Also the sharks in deep ocean 
some time remain hungry for^days together, say 7 to 15 days at 
a stretch and they eat anything that they encounter. So while 
diving in such waters one should dive with the cage und 
remain ioside it or if outside the cage then the back of the 
diver should be resting on the cage in order to watch the shark 
in a better way, or two divers should dive with to back 
next to the cage. 

(j) While diving near reefs the divers should dive back to back 
or ihcir back should be against the reef in order to have a 
good watch on the shark. The reef sharks are generaDy smal¬ 
ler in size say upio 3 meters. The diver with his fins Is gener¬ 
ally of 2 meters and does not.pose as a prey/fobd for them. 
Hence it is quite safe. 

(I) One should not throw anything overboard during the time 
thui the divers are down as this would attimi sharks. 
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ItECENT ADVANCES IN MARINE ARCHAEOljOGTf 


The Saga of the Shipwonns in early 

Navigation 

L.N. SANTHAKUMARAN 


ShfjwofTns as dastiDyafs crt timber, per ewc^Benoe. in the mame emwonment are wsi-kmw tiw siery ericim Ttiev 
the weedee huSs of in such inbositv rhai itie weakened bcrtlom flanks brok^ up evsn due ti'e mM ^ nparj 
caLBed by hftiirig on a nodt or my floating objects Thi& leods to catostrophtc leeks resiJling to the u&male <issppwem 
of !he ship Mn r\ cwparatjveiy cetoi seas. 

The pap9 presentB an adcourn erf Ehe irttappy encounlers betwe^ eorfy navigators and manmi wood^borors end eotrB 
totorosltog anecdotes, oompied from a euvey of Utaretijra up to the rwiefeenihi oentory. As rnany as t? rotennoes have 
been at^. The sencusness with whtch aarty manners faced the protriem of biodetefioTHtaon and the scars the wood-bonsrs 
created to thaif mirids hM been brou(^ to Ight. with, to some cases, e^cerpto froin ttw iMnals md books Tha nstmoes 
retrod to am. among others, the wovag^ of Chrislcxtobf ColLPrtius, Sir Richard Hawkifis, Sir Frsnds Drake, Frarws 
Caifhe, OampA and Oap^ Janes Cook. The arKsly and ooncm^ for pnolacftog the ehtos ktrfn the ravages of wood-bonEvs 
and fef thaw own s^ety, as ewd^ioed from thw sccounis, m tSsci^sed. aaeed on the tokpn^kn gathered from rscqrctod 
histoiy, It ts so^ested that marine borwa woe tosirtjTBiitoi to toduoing earty ^i^-wiocks, tharaby enriching the malor^ 
tor maitoa amhaeotogicei excavations and auefes 


INTRODUCTION 

The marine wood-boteni of the molJuscan famLIies 
TcTedinidae ajid FhD!;adidae and the crustacean families 
Spbaeromatidae and Lintnoiiidae, bring about rapid destruC' 
tioii of timber used for various marine ^ructures. Known to 
them as "shtpwijrms' or ^broma*, all tbe ajideni navigators 
bad iavariabiy a taste of The ruthless destruction caused by 
these borers to the hulls of ibeir wooden boats. The mari¬ 
ners were well awaie of this hidden danger lurking in the 
underwater portions of their boats and they shuddered at the 
very thought of these organisms. Record^ history of cariy 
navigations hi full of instances of unplessant encounters bet¬ 
ween the mariners and the marine wood-borers. More often 
than not, the borer-ravaged bottom planks of the boats 
broke up evoo doe to a mild impact caused by hitting on a 
rock or any floating objects. This leads to catastrophic leaks 
resulting in the ultimate disappearance of the ship even in 
comparatively calm seas. 

In this paper an attempt has been made to compile mfor- 
matiofi from literature upto the nineteenth century on the 
role played by marine wrod-borerv in causing andeni ship¬ 
wrecks. The seriousnrss with which early sallOTS faced the 
problem of bkxkierioratioa and the scare the wodd^boreis 
created hi their minds have been brought to light with, in 
some cases, excerpts from their joumais. 

marine borer hazards during ancient 

MARITIME ACTIVITIES 

The injurious marine organisms were known even in the 


Roman times as evidenced by the foUowing verse of the poet 
Ovidius Naso f43 BC-17 AD): '^Estur ut occulta vitiata 
teredine navis^' (= "'For as the ship by hidden shipworms 
spoiled'’) (CnippLngius, 1670) and Pliny, the Elder 
(23-79AD) wondered and wrote “What teeth, loo. has she 
inserted in the teredo, to adapt it for piercing oak even with 
a sound which fuJly attests their destructive power! while at 
tbe same rime she has made wood ils principal nutriment... 
The fotloweis of Alexander, the Great, have left a statement 
that, 3t Tylos, an island in the Red Sea, tbeie are trees, of 
which ships are built, the wood of whkh has been found 
uninjured at the end of two hundred years, even if it has 
been underwater atl that time...’* (VoL 3 of 1S55 edition by 
HT. Riley). 

In his letter to the King and Queen of Spain, written from 
Jamaica on 7_7.1503, Columbus describes the havoc caused 
to his ships by marine borers. "On the last day of April, 
1503, we left Veragua (E*rovince of Panama), with three 
ships, intending to make our passage homeward to Spain^ 
but as the ships were all pierced and eaten by the teredo^ we 
couJd not keep them above water; we abandoned one of 
them after we had proceeded thirty leapes^ the two which 
remained were even iit a worse condition than that, so that 
all the hands were not sufficient with the use of pumps and 
kettles and pans to draw off water that came throng the 
holes made by the worms. Iji this stale with the utmost toil 
and danger we sailed for thirty ffve days, thinking to reach 
Spain, and at the end of this time wt ^ved at the lowest 
poini of the island of Cuba... ” (Major. 1&47). Bishop (190) 
stated that "^of the four cmravels of Christopher Columbus on 
his fourth voyage (1503). the "‘Gallego" and “Biscaena" 
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wen- left behind at Puerto Bcilq (Fbrtobclla, Panama, on 
Cambean). the remaining two "Capitana" and “Santiago de 
Palos”, bored through and through by the teredo, proceeded 
to Jamaica”. In fact, the borers were so popular in the early 
sixteenih century that ihey were ignoranlly connected with 
the generaikin of geese. It was believed that when wood is 
c^tosed in the sea, ‘maijy worms generate in it and finally 
develop into geese with wings and feathen'* (Boece, 1527), 
Oviedo V. Valdas (1547) states that “Shipwornis (bmma) 
generate io wood... and honeycomb the planks so that they 
become like a sponge and do not hold water”. 

According to the work of Roger of Hovenden. translated 
to by Riky (1853). the ships belongmg to King 

Richard I of England were badly mauled by marine 
wood-borcm during the third Crusade when he met King 
Philippe IF of France at Messina. Sicily in 1190, “The King 
of England in the meantime, whik he was staying at Messina 
caused aL the ships of his fleet to be hauled ashore and 
repaired, as many of them had become damaged io conseqn- 
ence of being eaten away by worms. For in the river Del 
Faro there ate certain thin worms, which in the language of 
the people are called 'Boem', whose food is every kind nf 
wood. Whenever these have once adhered to any kind of 
wood, they never leave go thereof, except through main 
foree, until they have, pierced right thrungfa ; they make nar¬ 
row straight holes when they have effeclcd an entrance, and 
then from gnawing away the wood become so increased io 
SMe and bulk, that in coming forth they make widpr holes" 
(Page 173-174, Riley, 1853). 

Another instance of oonaidcridg ntarijie borers u real 
danger is available in Adams (I5W). While narmtkg an 
early voyage to Russia, it is stated that ".... for the mer¬ 
chants, they gel very strung and well seasoned plankcs for 
the builditfg, the Shippewrights, they with daily trtiuaile, and 
their greatest skill doe Gttc them for the dispatch of the ship- 
pes: They caUre them, pitch them and among the rest, they 
make one most stanch and firme, by on excellent and ingeni¬ 
ous inuentiDn. For they had heard that in certairic parts of 
the ocean, a kindc of womics is bredde, which many times 
pearceth and eaihelh through the strongest oake that is: and 
therefore that the mariners, and the rest to be imployed in 
this voyage might be free and safe from this danger, they 
coucr a piece of the keele of the shjppe with thinttc sheetes 
of kade...” (Page 270-271 of the l«t» edition), 

Whik drscussing the dcstmctivcncais of the “arte re” (ship- 
woims} on his ship. Sir Richard Hawkins (1622) writes that 
.we found her all under water covered with these wormes, 
as bigge as the tittle finger of s man, on the outside of the 
pliinke,,. In little time, if the shippc be not sheathed, they pul all 
in hazard.,, most of their plankcs under water have bccnc like 
honey combes.,.” (P. 119-121) of tlic 1987edition). Accordiog 
to Moffett (1634), Francis Drake's ship "Golden Hind”, 
when retniTicd to London in 1581, after the voyage around 
the worid, had becu mtten and spongy due to attack by teredo. 


Perhaps the maximurn number oF shipwrecks iu one single 
inddent, with marine wofxl-borere as the main culprits 
occurred during the debacle of the Spanish Armada in 1588 
at the hands of the British Navy. By the time the mighty 
Spanish warehips reached the English Channel, they had 
been rendered ‘unscaworthy’ by the wood-borets and even¬ 
tually sank as wrecks (Bitz. J%7>, After ihLs defeat, the 
naval power of Spain was so mudi crippled that in 1590 the 
King had to order his mercbaitl ships to winter in the West 
Indies for fear of further assaults from the British Navy. But 
when the Spanish ships attempted to return in late summer 
of ]59l, neariy a hundred of them have already been con¬ 
verted into wrecks on account of inteiLse borer damage and 
sank (o the sea bottom (Monson, 1682). 

lu the journal of Robert Boners. Master of the “Dragon", 
about this voyage to the East Inditi in 1611-1614, it is mer.- 
tioitcd that I doe thinke that the Gulfc of Cambaya is the 
worst place in all the Indies for woimes, and therefore the 
ships which goc for Surat must have good provision’*, (Pur- 
chas, 162^ (Gulfe of Oimbaya i.s Gulf of Cambay), Simi- 
larly, in Captain Walter Payton s journal on his second voy¬ 
age to the East Indies, in 1614. it is remarked that “Ttie dou¬ 
ble sheathing of ships which goe to Surat is of great purpose: 
for though the outennost sheathing be eaten like a honey 
combe with woimcs, yet the inner is not perished. It were 
also requisite that the Rudders were sheathed with rhinn^ 
copper, to prevent the wormes eating off the edges 
thereof.,.." (Purchas, 1625). 

In the description of William Dampicr's voyage around 
the world (1679-1691), one can see yet another example Of 
bow the borers had terrorised the early navigators. On his 
experience at Mindanao (S, Philippine Lslands) be writes 
About the middle of November we began to work on our 
ships bottom, which we found very much eaten with the 
worms: for this is a horrid place for worms. We did not 
know this till after we had been in the River a month, and 
then we found our Canons bottoms eaten Like honey combs; 
our Bark, which was a simple bottom, was eaten through, so 
thai she could not swim. But our ship was sheathed, and the 
worm came no funber than the Hair between the sheathing 
plrnik and the main plank..,. We were told that in this place 
wherc we now lay, a Dutch ship was eaten up in 2 months 

lime... We had no worms until wc came to this place.The 

Mindanayans were so sensible of these destructive insects, 
that whenever they come from sea, they immediately hale 
their ship into a dry dock, and burn her bottom and there let 
her lyc dry till they are ready to go to sea again” (Pace 
362-363 of the 1698 edition). 

In his “essay on the marine of the ancients, particularly on 
their warships", Deslandes (1768) has mentioned that'the 
ship belonging to Francois Cauche during his voyage from 
France to Madagascar (Indian Ocean), was attacked bv 
worms and was made mueaworthy. Count D'Estiees lost 6 
of his 9 ships on a voyage from Brest fW. France) to 
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Curacao (We^ Indies) and tbe remainiii^ three returned 
with heavy worm attack. Sitnilai accounts on problem of 
biodctenoratioo are available in Captain James Cook's jour- 
na] of his voyagit in the ”BrtdeavQur*\ A literal tran&criptioD 
of the original manuscript was brought out by Wharton 
(1893). The following dtatiems will show how the borers with 
their depredations kept the Captain and bis crew preoc¬ 
cupied. -'May 24^ 1769, at Otaheitc. Having found the long 
boat leakey for these few days past, we hauld her ashore 
today to stop the kakes, wh^ti, to our great surprise, we 
found her bottom so much e^en by the Worms that it was 
necessary to give her a new one, and all the carpenters were 
immediately sel to work upon her" (P. 74). June 25, 1770, 
Queensland, Australia: Having run aground on a coral reef, 
the bottom of the Endeavour^* was so damaged that some 
of the sheathing was stripped off. This alone will be suffi¬ 
cient to let the worm into her bottom, which may prove of 
bad consequence^'^ (P. 281). November 9, 1770, at 
Batavia:.... and found her bottom to be in a far worse condi¬ 
tion than we expected, the false kiel was gone to within 20 
feet of the stempost, the main kiel wounded in many places 
very constderabLy, a great quantity of sheathing off, and sev¬ 
eral planks much damaged, espectaOy under the main chan¬ 
nel near the kiel where 2 planks and near 6 feet In length; 
were within of an inch of beidg cui through; and here the 
worms had made their way quite into the timbers, so that it 
was a matter of surprise to every one who saw her bottom 
how we had kepi her above water^ and yet in this condition 
we had sailed some hundreds of Leagues, in us dangerous ^ 
Navigation as in any part of the world, happy in being igno¬ 
rant of die contbiiial danger we were in^ (page 359). The 
sheathing given to '^EndetMv^iur'^ is probably of wood. 

Narrating his experience in the examinatioD of ships in the 
Dockyard of Plymouth, England, Wtllcox (1827) repoifs that 
His MajestyShip "Scepler, after leaving Bombay, India, 
for England in 1807, was obliged to return on account of a 
serious leak caused by teredo attack in a place where the 
copper sheathing had been damaged.'" This ship was con¬ 
structed of teak. The leak would have proved ths^trous had 
il been developed in mid-ocean. Seymour (1855) remarks 
that ^'no RussEan ship in the Black sea lasts more than ten 
years not only on account of the bad wood of which it is 
built, but also because of the worm (Teredo mvalis^ which 
infests Sevastopol and the southern coast of Crimea and 
comcnits great ravages among the ships" (P. 92). 

Details on marine wood^borers in early navigation fur¬ 
nished above^ are to be considered only a fractiofi of events 
that might have been recorded in history. There may be 
nuinerous instances that might have gone unrecorded. In the 
five years from 1864-1869, ten thousand sailing ships insured 
in England were lost in various pom of the world and Por¬ 
tuguese lost 130 ships between t555 to 1650 on the route to 
Indies (TTtrDckmorton, 1970). As mentined by Santbakuma- 
ran (1983), these ships might have fallen prey to the destruc¬ 


tive activities of marine wood-borers. Whatever Uttle infor¬ 
mation, available from lecorded history, is sufficient to illus¬ 
trate the harrowing experience of our andent navigators on 
account of their unseen animal foes in the sea and also to 
highlight the glaring inadequacies and utter futility of all pro¬ 
tective devices contrived by man during his relentless war 
apiost the boiers from hme immeiiiojial. (For details on 
protective measures, see Santhakumai^ (1988) and Oapp 
and Kenk (1%3) from which material for this paper was also 
taken). The severity of the problem is as acute texlay (Figs. 1 
to 4] as it was in yestetyears. 

No doubt, the marine wood-borers, being instrumental in 
causing .ship-wrecks» might have enriched the sea bottom 
with materials for archaeological studies. However, the same 
organisms will continue their depredations on sunken ships 
as well converting them into inetrievahty useless junks. 
Marine arcfaaeolo^ca! work should be miiiatcd without 
delay at known ship-wreck sites to unravel the mysteries of 
early voyages and to unearth valuable historical data before 
the wiccLsare: 'cimsumcd^ by ihe marine wood-bortis (Pb. 51-54)^ 
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RECtNT advances IN MARINE ARCHAEOLOGY 


Conservation of Antiquities 

S* SUBBARAMAN 


I INTRODUCTION 

Coti^tvatiDd. Preservation and Rcstoniiior are the difk- 
rent terms commonly employed for describing ihe various 
treatmeots given to an antiquity or work of art witli a view to 
impnnving its condition and preventing its deierioration. It 
may be useful here ro try and define ifiese terras. 

While Conservation and Preservation are iriOrc <3r 
synonymous^ Conscrvalion h the accepted term at present 
and has a definite scientific corinolatiari. It is a composile 
term applied to a set of pxT>cedures aimed at prolonging the 
life of an object lo the maxlmiira e^ctenl possible^ within the 
limits of its present physical cjclcnt Lc. without adding any¬ 
thing new. Restoration^ on the oilier liand» definitely implies 
addition e.g. of missbig parts elc. and hence docs not form 
pan of Coiiscrvation in the :^rict sense. 

Conservation has three broad aims : (i) removal of the 
causes of detcrioretion, (ii) bringing the object back to its 
origjna] condition as much as possible and (m) preventing 
future deterioration. The seooi^ objective viz. briogjng the 
object back to its original conditiQii often involves deaning 
for the removal of overlaying accretions of di^erent kinds and 
is important both from the aesthetic and the archeological 
points of view. The removal of ^he disfiguring accretions nor 
only restores the oiiginal ap^arance of the object but may 
also reveal bidden details and, bt rare even inscriptiud$. 
In this limited sense of bringing hack the ortglnal surface and 
hidden details etc., the process may even be termed 'Restora¬ 
tion* but [should be carefully distinguished from the communJy 
understood aieanbig of the word given above. 

fn this country, even in the case of paintings, restoration 
by means of repainting the missing parts, is not perrEutted. 
llie treatment aims only at the conservation of the painting as 
it is. 

U CAUSES AM> [HOPES OF DETERIORATION 

When an object is hist buried in the soil, ii reains with its 
environmecit and undergoes rapid change in the initial stages 
but, after some rime, the change slov^ down and a state of 
equilibrium tends to be established between ihi: object and its 
surroundings. If left undisturbed, the object remains in a 
more or less stable cundltion. Once it is excavated and 
brought outp however, the object now exposed to an entirely 
different environment may a gain start uodergoing rapid 
change and deteriorate fast This particular phenumennn may 
be notioed in an even titore drastic degree in the case of 
manne objects. For instance. watcr-k}ggcd wood, unless 
proper precautions are taken, may warp and crumble rapidly 
when exposed to air. 


The changes in an ohjecl leading to its deterioration may be 
physical or chemical, though often it may be more ueciiratc to 
describe diem asphysteo-chcmical- 

The mjiiii factors causing ihe detcrioratian of objects and 
monuments are: fi) Heat, (ii) Moisiiure. (iii) Light, (iv) 
Biological sigenIs and (v) Atmospheric polurants. 

(i) Heai 

(a) In the case of slone monuments, particularly in hot reg¬ 
ions and in summer, owing lo the expansion of the stone sur¬ 
face during the day and its contraction during night to a much 
greater degree than the mterior of the stone, the surface tends 
lo peel off in layers. Another factor in similar deterioration is 
the dlffeiential Lhcimal expansion of different minerals in the 
rock. 

b) When a heated stone surface is .suddenly cooled by rain, 
cracking may Lake place. 

c) Heal increases the rate of chcmicnl reactions and hence 
can speed up cheEtiical dcLerioration. 

d| The cffecus of heal on sensitive surlaocs such as paint¬ 
ings can be drastic even in the shon range. 

fif j MoiSlure : 

a) fLiin wqier, over a period of time, can cause physkul 
erosion of even stone surface. Moisture can cause dislingera- 
tion of senatives maleiial like paper, textiles, wood etc. 

b) Over-dry conditions can render paint media britlle and 
cause Ihe paint layer to crumble. 

c) In the cold reports, the aciion of frost viz. cotiservaTion 
of water inio ice within the pores of the rock (which involves a 
10% increase in volume) can cause gradual disinlegrarion of 
the rock. 

d( Water can bring in soluble salts into the pores ol the 
r<Kk through capillary action and the repeated crystallization, 
dissolution and re-crystallization of salts within in ptircs enn 
subject the rock to tremendous strain, resulting in iis disinleg- 
raJJon. 

e) Changes in the Relative Humidity of the atmosphere 
can cause damage. For tnstHnee. in canvas paintings, the Lan- 
vns responds to the changes in R.H much more tha n the paint 
layer and becomes taut and relaxes in Ltim subjecling the 
paint layer to strain, resulting in cracking. Such changes can 
take pLaoe also in paintin|$ on paper. 

f) No chemical chimge will take place unless vumc moisture 
IS present, which is thus a prime condition for chemical 
detenaiation. 

gj Relative Humidity ot the almospberc, exceeding 75%. 
Is favourable for the growth of micro-organhms such as 
mould.sand fungi. 
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{m} LighL 

Sim light causing ihc fading of dyes in textiles is 
wi;ll-kiiown« Tht i^actinn caused by light is known as 
photo-chemical reaction and is an iitiportanl factor in the 
deterioration of dyes and pigments. The ultra-violent compo- 
mml of the light is known to play a major mie in this reaction 
although visible light beyond a certain level i.e. itemity of 
illumination also friays a part. Apart from fading of dyes, 
excessive illuminatioit can even cause weakening of textile 
fibres. 

ivsf Biologii::al agents: 

a) When conditions are favourable. organisms like 
moulds, fungi masses^ lichens, algae etc. grow on objects and 
monumerils. Apart from disfiguring the object, they can cause 
physical disintegration. Some of them secrete acidic sub¬ 
stances causing drastic chemical change. 

b) Bacteria, such as the Thio and Nitrifying Baciena have 
been found to play an important pan in the weathering of 
rocks. 

c) Objects of organic origin are susceptible to attack from 
various types of insects. 

d) Birds and bats are sometimes a serious problem in 
monuments, their droppings causing considerable damage to 
objects. 

(v) Armosphericpoilutams : 

Due to industriali^iiou. harmful effluents entering the 
atmosphere at an ever-increasing rate have their effects also 
on monuments and museum objects. 

(i) Carbon dioxide (CoJ* forming the weak Carbonic AckJ 
fH 2 Coj) with water reacts with marble forming the soluble 
Caiciiun bicarbonate which is gradually leached out. erod^ 
mg the marble surface. 

(it) Sulphur dioxide (Sen), the gas constantly entering the 
aimospheie due to the burning of coal and pe troleum and 
in 3 variety of industrial activity, h perhaps the mm\ 
harmful from ihc oonscrvaiion point of view. It quickly 
converts itjiclf into Sulphur trioxide»whkdi with water 
forms the strong add. Sulphuric Acid, H 2 S 04 . 

Its action m marble and a variety of museum material is 
extremely harmful. 

The recent controversy about ihe setting up of the Mathura 
Refinery withm the "danger' zone from Taj Mahal is well 
known. 

(iii)Oxi(h^ of Nitrogen are olher harmful gasc^ present m the 
atmosphere in traces, which can adversely affect museum 
objects. 

(ivyrraces of CTiloriTie (CI 2 ) and Hydiochlufk Add gas iHdj 
which are always present in industrial nnd urban atmus- 
phere are highly reactant and adven^cly affect a variety of 
museum material f n a marine envirofiment, sprayv of 
Sodium Chloride (NaclJ from the sea water is a serioui 
cause of deterioration of monuments and objects 
(v) Apart from the adverse effeds of atmospheric pollutunUi 
mentioned above* even normal chemictil reactions such as 
Oxidation and reduction are often the factors causing 
dcicriorarinn of obieds. 


Metallic corrosmn is a wclJ-knnwn phenomenon in this ron- 
Icxl. iiott rusts quickly in the presence of mobture. The pro¬ 
cess is basically oxidaiion and may be represented as r 

2Fe + 50 + - 2 Fe (OH)^ 

2Fe lOHh = FejO^ + 3 H.O 

Ferric Hydroxide is formed first which is later converted to 
Ferric oxide. Haematite (FeiO^). 

Under sea-water the reaction taking place may be rep^ 
resented as 

Fe + 2Nacl + 2 H^O = Feel; + 2 NaOIl + H; 

When exposed to the atmosphere, the Ferrous Chloride is 
griidually converted to Ferric Oxide. 

In the case of copper and its alloys^ the first step is the 
formation of Cuprous and Cupric Oxides (Cu^O) and CuO). 
Reaction with atmospheric Carbon di oxide leads to the 
gradual formation of the basic carbonates. Malachite Cu C 03 
Cu (oHh (green) and Azuriie. 2 Cu Cc> 3 . Cu {oH)^ (blue). If 
the changes slop at this stage it will be well and gemd because 
the Oxide and C^bonate coatings do not harm the meial sur¬ 
face in any way and even an as protective ooatrng^ against 
further atmospheric eorrosion. They also give a pleasing 
appearance lo the object and heace are referred to as ‘noble 
patinal 

What often happens, htJwever, is that the traces of Hcl pre¬ 
sent in ihc atmosphere leads to the formation of Cuprous 
Chlorick (Cu> CU) whidi m nirn reacts with Oxygen in the 
presence of moisture leading to the formation of Basic Cupric 
Chloride, Atacamitc, 2 Cu Q 2 CU (DHJ;. The btter breaks 
out in the form of light green spots on the object and is com¬ 
monly known as "Bronze diseascl 

If left unchecked* the process can ultimatelv cause the conar 
plele desimcrion 0 f the metal. 

IJl. MEI HODSOFTREATMEINTT 

A. .Antiquities of inoTKaak origin : 
a STONE 

(aj After the removal of diist und dirt with the help of a 
dilute soltiljdn (say 1 %) of a norhionic detergent, such as 
Teepof+ Vegetation growths such ais mosses, lichciu efc- are 
fcmovcd with the help of 5% solution of Ammonia, assisted 
by detergent soluEiou. Lime-wash and ochre coalings are 
removed with the help of 5% Acetic Acid !;olutionr 
The final step in the cleaning is thorough washing with dis- 
tdkd (or soft, salt-Jrec) waicr to remove all traces of chemi¬ 
cals used, 

(b) Soluhie salts in the stone are removed by repeated 
immerxion in distilled water, if the objea b small, and by 
appbeation of moist paper pulp in the cose of large objects and 
mofiumeuis, repealing the process until the salts are retnuved 
completely. 

(c) After cleaning and drying, the stone surface is treated 
with a fungicide solution (5% Ziuc si lien flouride or 2% 
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Sodium Pcniiidiloro phcnate ifi water) by brustiing or spray- 
ifigt prevention of further vegetniional growth. 

(d) Finally ;tie sirface b pneserTp-ed by appUcarion of two 
coats of 1% soLytkon of PoLy methyl ntetli aery laic in Tulurnc. 

(ii) METALS: 

/. Iran : Befcrc undertyking Ihe treatment of an Iron 
antiquity^ it is essential to ascertain first whether the minerali¬ 
sation proa'eded to the e^tcfii of completely destroying 
the metal core. The presence or otherwise of the metal core 
may be tested by careful examinatjon using needless and 
scrapen and also with the help of a magnet. In rare cases. 
X-ray may be necessary. 

Where no mcial cone is present, the only treaiment to be 
given to the object is immeision in dilute caustic soda soltition 
{5% Na OH) a few times for the complete temoval of any 
chloride present, followed by thorough washitkg ^ith distilled 
water and oirefiil drying. Finally the ob^ci may be given a 
wax coaling by immersing il for a few seconds in molten 
Paraffin wax at 110^. 

Where a solid metal core b present, there arc several po^i- 
ble methods of treatment. 

Ektrtwlytk mrihad 

In this method, ijse is made of a direct electric cunrent of 
about 10-15 ampere strength kinder a voltage of 0-12 volts, 
TTic requisite electric supply may be obiEined either by using 
batteries or from the mains with t he help of a trurtsfontier-re- 
ctificr. 

The object to he treated is the Cathode, and the AtKxlc is a 
sheet of Iron (preferably stainless steel). The cUrctmlyte is a 
5% solui ion of Sodium Hydroxide (NaOH). 

The process may be alloTh>ed to proceed a few hours or even 
over night if necessary. Any accretions still remaining on the 
object at the end of the treaunent may be brushed off and the 
object thoroughly rinsed under running water. After drying, a 
coal of i% Poly methyl methacrylate (PMM) may be applied 
on t he object 

(t) E/ec/ro-c/iemicn/ meihod 

In this method, the principle that when two metals are in 
simulraneous contact with an electrolyte, the baser of the two 
metals is sacrificed in preference ttk (be nobler one, is made 
use of. 

The mineralised Iron object is kept completely surrounded 
by Zinc granules and the casemble immersed in 10-12% solu¬ 
tion of Sodium Hydroxide in a suitable container. The solu¬ 
tion is kept near tailing point for 1 to 2 hcniis, at the end of 
which the objea is remoYrd with the help of tongs., 
thoroughly brushed and washed. The process is repeated if 
necessary. 

The cleaned and dried object is preserved with I % PMM. 

tej ChiemiLni methods . 

For removal of rust from large objects, such ns Cannons 
etc„ as well as for removal of a thin coat of rust from smaller 
objects^ L{)% solution of Oxalic add, or still better IU% solu^ 
turn of Rustodinc (based on Phosphonc Add) nr EDTA can 
be used. The solution is applied on the spot and after a few 


minutes' reaction time, the rust is brushed oK. The cleaning b 
completed with thorough rinsing with water. 

(d) For cleaning of museum objects such as i^words etc,, 
having only some rusty spots, parafTin on is apf^ied to the 
spots for softening the rust, which is then brushed off by 
means of a brass brush. 

2 . Cnpfier aiul Its alloys i 

fj) When paiirm CM SQcr^ced 

Where an object is tn an advanced state of corrosioa and is 
covered with thick, minereJised incnistatioH, it is necessary lo 
remove the incrustation completely not merely to restore the 
object to its original coadittofi as far as possible but lo save it 
from total destruction. In such circumstances^ what are called 
stripping methods {implying complete removal of the incrus- 
lation) are employed. 

These consist of (a) dectmlytk, (b) electro-diemical and 
(c) chemical methods. While the Fust two arc exactly same as 
those described earlier for Iron antiquities, the chcmicaf 
method is as Follows : 

The object is immersed in an alkaline solution of Sodium 
Potassium Tartrate (Rochelle sail) prepared by dissolving 150 
gms, of Rochelle salt and 50 gms. of Sodium Hydroxide in one 
litre of distiUed water- The object may remain in the solution 
even overnight Jf necessary. All the Cupric salts io the mcrus- 
tation are dissolved by the solntioit, which turns blue as a 
lesuit. The object may be immersed in a fresh solution the 
next day and treatment repeated, if felt necessary. This is fol¬ 
lowed by thorough bmshing and washing under nmning 
Water. 

The pink<okiured deposit of cuprous salts still remaining 
on the object after the above; treatment, is removed by 
immefsion of the obect for ^2 boor in a 5% solution of Sul¬ 
phuric acid folluwed by thorough brushing and washing. 

The object is kept imnicrscd repeatedly in changes of distil- 
Ird water until any chloride present is completely removed^ 
Each time the distilled water is tested with Silver nitrate solu- 
tkm and the washing is repeated imtil the wash-liquid no 
longer answers for chloride 

Complete elimination of chloride is essential fur preventing 
Further c^orrosion. A more effective method for removing the 
chloride is what is called the intensive washing technique in 
which the object is immersed in dbtUted water^ which is raised 
to boiling poinL The water is allowed to cool to the room 
temperaturef the object throughout remaining immersed in it. 
TTie process is repeated until the water no longer answers for 
chluridc- In this method, even the chloride remaining inside 
pores is removed. Next the object is dried either at room 
temperature or in an Electric: oven at IttST Ftnaily it is pre¬ 
served with a coal of 1% PMM. 

fiif When poiiita has to be preserved 

When an object has a nobie patina but is covered only with 
spuis of bronze disease^ the aim of the treatment is to remove 
only the bronze disease spoi.s. while preserving ihe noble 
patina in tact. The treat me nr cdqsisls of remc^iviiig the unde¬ 
sirable corrosion products as well as the factors causing corro- 
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Sion and lo stabiJi^i; the patina. In fact, wherever a good 
patiOii is present, the effort should be to preserve it, (The 
stripping roethods described above are appiicabic only when 
no eohereni patina is present and the comsion process has 
proceeded to such an ejeteat that the complete removal of the 
mineralised incrustation is necessary for saving the object). 

(ajt Sodium Sesquicarbaimte method 

The obj^ is kepi immersed in 5% Sodium Sesqukarbo- 
naJe soJuiion (prepared by dissolving etjui'moiecidiir nuan' 
tiijcs of Sodium Carbonate and Sodium bicarbonate i.e, 28 
gms. and 22 gnts. re^jcctively in one lilrc of distilled watcr}^ 
The obje^ is periodically brushed under running water and 
replaced in the soluljon. At the end of a week, the object is 
placed in n fresh solution. The treatment (which may take a 
few weeks for oomplction) is continued until all the bronze 
disease spots are removed and the solution (tested each time 
for chloride) no longer shows the presence of any chloride. 
The objea is now thoroughly washed, rinsed with di«t illg d 
water, dried and finally preserved with 1% PMNJ soluiian. 

t>) Sityer Omle method 

When only a few spots of bronze disease are present, thev 
are scraped off and the spot excavated for complete removd 
of the corrosion products. The pits are fiiled with Silver Oxide 
(^O) ntoisictied a iittk with spirit. The advantage of SUver 
Oxide is that it reacts with any chloride that may be still pre¬ 
sent fomiinE the nomreactive Silver CfiloTide, thus arresting 
the coirosion process. Secondly the cotour of Silver Oxide 
usually matches with the patina of the object qnd the treated 
3 ^ts Tcnuim itKtmspiciioits. 

ilcrasonic Clcaoini^ 

Brushing and washing an; essemiaT steps in all the methods 
of treatment for me lalUc objects. In the place tifconvenlk>nnl 
brushes, it is sometimes advantageous to use an ultrasonic 
cleaner. The object immersed in the solvent in a suitable con¬ 
tainer is placed inside the lank of the ultra sonic cleaner sur¬ 
rounded with waler. The ultrasonic vibrations transmitTed 
from fhe bottom of the tank lo the cleaning liquid surround* 
mg the object produce the effect of powcjftil brushing on the 
object. The method is especially uscbil for cleaning intricately 
carved objects. All the parts of such an object may not be 
accessible to ordinary brushing. However, the method has to 
be used with great caution in the case of fragile objects 
hecsiiire the powerful vibrations may sometimes result in the 
breaking of such an objea. 


J. SILVER: 

Sivler is sensitive even to traces of Sulphur in the atmos¬ 
phere in the form of Hydrogen Sulphide (H;S) and quickly 
turns dark in its pi^nce. This process is usually refeired to 
as tarnishing of Silver. The conxision product Is Silver Sul¬ 
phide. 

Oxidaiinn with the fuimaiton of dark brown Silver Oxide, 
may also occur. In the presence of Hydrochloric Acid gas 


(^Hd) ir the atmosphere. SUver chloride, while in colour to 
bcjpn with but turning to dark grev due to the action of liehl 
will be produced. Jn the case of ba.se silver, (containing 
appreciable quantities of copper) copper, the less noble of the 
two metals, corrodes preferentially and the object is usual!v 
TOvered With blucsb ^en corrosion products of copper, 
Sometimes the objea itself may he mistaken to be a copper 
because of this cincuinslatice. 

aj Base alver coins or objects are treated by boiling in iiO% 
Formic A«d solution followed by ihiirough brushing and 
WHihmg T^ie treatment is conlirmed iJJI all thccorrosom pro¬ 
ducts are removed and the origliial surface of the Silver is 
restoreu. 

b) When only dark grey silver chloride is present the 
^cl IS immersed tn 10% Ammonia solution until the 

"" 

fp«. sulphides arc preient, the obfecl is 

reaied with a hot solution of 10% Thio-urea. folloIS^by 
thorough bimhiJig and washing. 

In all the tneatmems described above, after the final wash- 
PMM ^ “ preserved with 1% solution of 

L LEAD: 

cortoston and is readily converted 
into Lead oxide (hght yellow in colour) iu the presence of 
moisture ai^ Oxygen and into Carbonate and bS iX 

SrP 1 ^ ^ "'“y centuries, S. 

white Lead is the baste carbonate of Lead 

ftfj C&ley*s mtfihoii: 

lew hours until the effervescence compleldy ceases (This 

oMhLeZef “‘’j"* “ next wihed 

two or three times m ncar-boikiig distilled water for complete 
removal of aoy Lead chloride present ««npicie 

sem‘’'rh!!VKT.“* tiling that may bepre- 

Sre ^ "I Ammonium 

few limes wirh f ki**^i!!!n object ts washed a 

fn.- i. di,»llLl cSill.dMlSJ’'''' 

,... 15 .' "• '“'n '*!«ns paper Iwiibout 

Uwtae .Ire objefl) „d b, p|„j 

Ifte d™,d dried rtjeer b gi^n , e„„i„g 

(tf) lon-Exchunge/netitod: 

lo this method, for getting rid of the incrustation of corro¬ 
sion products, the same principle as is usually used in 
water-treatment viz. exchange of ions, is made use of. The 
insol^le lead compounds are converted into other sol a Me 
ones by exchange of the anion and arc leached out. 
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The objcet is kcpi tumplcLcly surruuinJctl and in dose coji- 
i 3 ci wi[h heads of the [on-e?tchange resin viz, Amberbte 
inside disLilied water iti n suitabJc eonlaincr and kept in an 
Electric oven for a Jew hours at a lemperarure of 7IF - C 
until the incrustations completely disappear. 

The object is dried and given wax eoaibig. (bt this method, 
even further washing alter the treatment is not required-) 

IK is advisable to avoid storing treated Lead objects inside 
w ooden aimimbs since the smail quart lilies of volatile 
organic adds eniaiiating fram wood may cause corTOSipn of 
the objects- They should he kept in steel almirahs. Similarly 
handling of the treated object, before giving it a wax coating, 
may also be avoided because Lead is so sensitive that even 
sweat may affect il- 

B. OBJECTS OF ORGANIC ORIGIN 
1. Wood 

Objects of organic nature^ being derived from hvmg things^ 
arc succeptible tn attack by various types of micro-organisms 
like moulds^ fungi etc. as wcU as by insects. 

The main constituents of wood are Cellulo^ and a ptch 
tinuceous material called Lignin- Being of a celluiar structure, 
wood can imbibe large quantities of moisture. Being anisot¬ 
ropic in nature, its movcmcnls in different directionsp due lo 
expansion or contracrion, are in different degrees. Hence the 
pronounced tendency of wood to warp and the need lo season 
it properiy before usc- 

a} Fumigation: [nsectdnfested wooden obiecis have tn be 
fumigated. The object is placed in an air-tight cupboard and a 
dish of Carbon-di-Sulphidc^ CS^i {a highly volatUe liquid) is 
placed (at a higher level since its vapours are heavier than 
air.) The di.sh is rcplanishcd after 3 or 4 days. The object may 
remain in the cuplwani for abuiii a. week. 

Since mixtures trf Carbon^i-Sulphide vapour and air are 
highly explosive, great earr has to be taken. It will he much 
safer to use a mixture of Carbon icLra chloride (Ctl^} and Ca r- 
boivdi-Sulphide (CSjJ in the proportion 4:l though the let¬ 
hality of the mixture as a fumigant is somewhat less Ihan pure 
The period may he cxtcniSed if necessary. 

In sophisticated fumigalion chambers, die fumipn! used is 
Ethylene dioxide gas or a mixture of Ethylene dioxide and 
CurWn dioxide in the proponion !:9 which is commcrcia-lly 
available as Carboxide gas. 

Some muesums abroad use even Hydrocyanic add gas 
{HCN) as the fumipnt bul evidently strict prccaulions have 
to be observed in order to avoid tragic accidents. 

h} Fungkidd trratmirni: Objects that have suffered fujigul 
attack may first be cleaned with rectified spirit and treated 
with a 2% solution of Sodium pcnia chkirupbenate in water¬ 
ed Repairs and impregnmion: While thin cracks can be fil¬ 
led with the help of 2()% solution of Poly Vinyl Acetate 
(P VA), wider tracks may be filled with a paste of Fevicol and 
saw-dust. 

Objects, which have been rendered fmgik. are 
strengthened by impregnation with a wax-rcstu mixture. The 


object is kept immersed in a molten mixture of Bees' wax and 
Rosin (4:1) in an i!|i!cmcally heated tank. After removal from 
Ehe tank, any excess wax on the surface is removed with the 
help of turpentine. 

(di Erejervailoft.' 

Beechrwood cteosoie in Petroieuin spirit (2 to J%) is a 
good piescrvative for wooden objects. It may be applied by 
hmstiing or spraying. 

Water-krgged vroDd: 

tn an ubject, which has remained water-logged ihe Cel¬ 
lulose portion of the wood mi^l have mostly disintegrated 
with only the tougher lignin reitiaining. If the object is 
exposed to air^ due to the sudden evaporation of moisture 
from the cells, they may collapse resulting in the severe warp¬ 
ing and dlsiniegfation of the object, ti is, therefore, essential 
that an excavated water-lugged wijuden object should be kept 
wrapped in wet cloth and covered with Polythene sheets in 
order to prevent quick evaporation until the object can be 
given necedsaiy treatment. 

(aj Aium method: 

This is the traditional method maJung use of the fan thut 
Alum is much more soluble in hot water than in cold watcr- 
The object ts kept immersed in a saturated solutitm of Alum 
at 9ITC for a few hours or overnight and taken out. The AJum 
solution penetrates the wood and on being ctystullised after 
ix>Dliiig, strengthens the weakened cell walls. Any excess 
AJum crystallised on the surface is removed by brushing on 
hot water quickly. 

(bj Aicohol-Ether method: 

Small objects can treated by repeated immersion in 
Ethyl Alcohol unlil ibe water is completely replaced by 
Alcohol, followed by immersiun in Ether a Few limes till The 
Alcohol is replaced. Ether has a low surface tension and its 
final evaporation from the object has no adverse effect. 

fcj Poly Eshylene Glycol method: 

This metlrod is being used at present with mudi success. 
Poly Ethylene Glycols have the general formula CH^OH. 
(CHjOCH^)^ - CH^OH- While the earlier meifibeis of the 
Folyineric senes are liquids and the intermediate ones have a 
vaselinedike consistency, the higher members with value of n 
greater than 35 arc solids and wax-like materials. They have 
the unique advantage of being soluble in water. The paititu- 
lar material useful for the treatment of water-logged wood is 
Poly Ethylene Glytol (PEG) wax of grade 4000, which ts a 
huid^ white, non-hygioscopk solid with a melting point uf 53^ 
- 55T- 

The object \a placed in a 12% solution of PEG at room 
teitiperatuie in a covered container^ whkh is then placed in a 
ventilHied oven and the tertipciratuie grudually mised until 
after a period of week^ it has reached bfTC. Dunng this time 
the wax slowly diffuses into the wood^ displacing the water in 
ihc wood and the supernatant solution slowly evaporates so 
that at the end of the operation the object is just covered with 
molten wax. 
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The obfecl k taken out and cooked. Excess wax on ihe sof- 
facc is removed by brushing on Toluene. 

2. Paper 

Paper* made up entirely of Cellulose^ is highly succepriblc 
to attack by micrcHorg^isms and insects. Fungus or insect-in- 
fesicd paper objects should be fim fumigated before under¬ 
taking any other ireatment. 

d) Thymatfiimigaiioit^ 

FLOigns-infested objects should Eri be brushed carefully 
for removing the fluffy fungal groivth omipletely. The objects 
are then placed on perforated shelves inside the fumigation 
chamber, the fumigant being Thymol crystals placed in a dish 
jusi above a 100 wati cJcctnc bulb fixed to the bottom of the 
chamber. The buJh is kept on for one to two hours. Thymol 
vapours fill the chamber. The ohccts may be inside the 
chamber ove might. 

fr/ Fumigiitmnsigaatttinsfct^tmck: 

The objects arc placed in the fumigation chamber and crys¬ 
tals of Para dj chloro Benzene (PDCB) are placed in suitable 
containers so as not to be in direct contact with the object. 
About .son gms. of PDCB For every 20 cubic feet of space is 
the recDfnmended {quantity. The Fiimigatkm has to be coji- 
tinned for at least two weeks, replacing the PDCB, if neces¬ 
sary. The vapour has no effect on writing tn ink. Therefore, 
even mannscnpis can be fumigaied by this method. 

c| Cfeufijii^; 

i) Spots caused hy fungal growths, fly murks and other 
stains can be removed by immetsing the object in 1% solution 
of Chloramine-T, In the case of documents with writing lU 
ink. the ink may first be protected by brushing on a coal uf 
Poly Methyl methacrylale before unde nuking the al>ove 
treatment. " 

il) For the cleaning of discoloured prints etc., an effeclivc 
and safe method is the Cfilortne dioxide mcLhod. The object is 
kept immersed in a 2% solution of Sodium QUoridc in a tray 
inside'a fumc-cupbaard and Formaldehyde soiutiun (75 ml 
for every litre of the Chlorite solution) is carefully added. The 
reddish brown gas. Chlorine dioxide gas is rekased. which is 
fhe effective bkadimg agent. A clos«^ watdi kept on the 
object and us wxm as the deaning process is seen to be com- 
pfcfep the object is removed, on a glass-sheet support, and 
washed repeatedly (ID - 12 rimes at least) until all traces of 
the chemicals are removed. 

This method has been found to be effective and safe and 
preferable to the old method of using Hypodilorites. which 
often tended to over-bfeach the paper. 

d) De-addificmion: 

Paper rends to ium ycllnw and brtttk with the passiage of 
time due to development and iricTcase of acidity in it. This 
may be both because of inherenf and manufacturing defecLS, 
and due to external factors. Paper affected in this way has to 
be de-addified. 

Afier prutecting Lhc ink-wriling with PMM as described 
above (wherever necessary), fhe document is kept immersed 
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for a few minutes each, fir^t in a saturated solution of 
Lime-water and ncirt in a solution of Calctam bkarboaate. 

lIlLisTratccl manuscripts* paintings etc.* which can not stand 
treatment with water, may be de-aetdified by immersion in a 
5% solution of Crystalline Barium Kydroxide m Methyl 
alcohol. 

ej Repairs and LammaHon: 

Paper objecLs and documents that have become fragile 
need reinforcement. 

Where the writing is only on one side* the document can be 
given a support of acid Tree hand-maik paper using starch- 
paste (contain ing small quantities of fungkide and insec¬ 
ticide) as adhesive. 

If the writing i% on both sides* however, the reinforcement 
has to be achieved by attaching a support of transparent mate¬ 
ria] on both the sides. The process is called Laminatian. 

The coitimouly used method of laminittion is by using CeL 
Mose Acetate sheets with the help of a speciaLly designed 
press, where the sheets can be attached to the paper docu¬ 
ment under pressure at the required temperature. 

Where,such an equipment is not available* the Cellulose 
Accmie sheet is attach^ to the document by using Acetone, 
The Acetone slightly softens the C^llulpse Acetate which is 
then pressed on to the documcnr with cotton swabs. The 
melhcd is call^ the solvent lamination method and requires 
much skiU and practice. The correct quantity of Acetone to be 
used is crucial. Too little may not effect attachment and ton 
much of it may dissolve away the celluloHC ucclate. 

5. Fatiu-kaf; 

The problems of conservation of pal m-leaf manuscripts are 
stmiewhat similar to those of paper. 

Insect-infested palm leaf may be fumigated with Para 
dichloro benzene. 

Britileness with ageing « a common problem with 
pahn-kaf. EJasricily can be brought back by rubbing in a suit¬ 
able oil- Citronclla oil or Cedar wood oil may be used. 

Fur laminating fragile palm-leaf Chiffon silk has been used 
with starch paste. 

4 . Lratber; 

Leather is also highly succepLiblu to attacks by mt>Lilds and 
fungi as well as inseas. 

Leather that has suffered fungal attack may be treated with 
Sajitobriie (Sodium Pentachloro phenale)-Z% solution. 

Fumigation may sometimes Income necessary for which 
Carboxlde gai may be used, (Carbon di Sulphide may be 
avoided). 

Brittleness is a common problem with old lealher ubfecls* 
bdtik-bindi ngs etc. For restoring their supplen^ and longev¬ 
ity. the British Museum Laboratory have developed a mix¬ 
ture, the mgrcdiefits of which aie anhydrous Lanolin, 2DD gm: 
Cedar wcpod oil* 30 ml.; bees'" wax* 15 gm; petroleum ether 
(B.F, 330 ml. The mixture has a vaseline consis¬ 

tency and can be brushed cm to the leather surface evenly, fol¬ 
lowed by polishing with soft cloth. 



RECENT ADVANCES IN MARINE ARCHAEOLOGY 


Thermoluminescence Dating: An Up-Date on 
Applications to Indian Archaeology 
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INTRODUCTION 


THERMOLUMINESCENCE DATING 


[n Ifidia^ the arcbaeoiogical chroriolo^ bas relkd prind- 
pady on the radiocaihon: method. However* despite the 
availability of about two thousand radiocarbon dates (niea- 
sured principalJy by the Fhy^eal Research Laboratory, 
(PRL)p Ahmedabad and the Birbal ^hani institute of 
Pafeobotany, Lucknow) important voids such as the chrono¬ 
logy of megalithic buiiaJ pits still remairi- The basic reasons 
for such chroiiolo^cal gaps are (i} the poor preservation of 
organic debri In a tropical environment and {ii) dating Innit 
ol ca 30 ka with the ptesendy available technology in the 
country. 

1 x1 the recent ycais, Themto Ltuninescence (TL) has 
offered possibility of bridgiiig the chronological gups in 
Indian Archaeology, 'rhis method also offers to provide 
palaeolithic chronology by virtue of its applicability to the 
dating of aeolian and (Invial sediments. Besides the iiKiease 
of TL signal with age, the TL method also offers to provide 
a date each to the various siihsets of an archaeologicai con¬ 
text. Thus in principle - a burnt Qiist or pottery as aUo the 
defNosjtkonaiybuzial event of the context can be dated (see 
Ailken, 1985^ Singhvj and Chawla^ 19S6, Uhawla and Sin¬ 
gh vi I9S9). Efforts at Bhaba Atomic Research Centre 
(BARC) have shown that in suitable drcitmstances,^ it is also 
possible to routinely use Tl- method to estimate the firing 
Lempcratuic of the pottery (Sunta and David, 19S3) and the 
research at tMord/PRL has indicated the potential use of 
TL in provenance studies. In this brief contribution a survey 
of the TL based chronological work in India is presented 
along with a brief outline defining the basic terms used in 
quoting a TL agc- tl may also be appropriaic to mention that 
Tl. dating is by no means a routine during uiethod and a 
physics back-up bi desirable. Also important is a real^tion 
of actual dositneteric conditions in the field in dose-rale cai- 
culalion as also of a realistic assessmenl of the depositional 
and post deposirional enviromnent of minctal grains of the 
sediments. 


Thermolummescence is Uiermnlly stimulated emission of 
light from a substuno^ in additioii to its jncandeskcem emis¬ 
sion, This phenomena ts induced by c^iposuie to ionizing 
radiation and is exhibited by u vurieiy of non-conducting 
materials including minerals and organic Dompoiuids- The 
Intensity of emitt^ light bears a proporiional rcktionshrp 
with the amount of inudiation received by the sample and 
this fact is expkvited for age esiimaiion. In nuiure. minerals 
such as quartz, feldspars, etc. are contmually exposed to 
radiatiork emanating ikm the envEtomnental radioaclivity viz 
UFanjum-238* Thorium-232. K'40 as also from the cosmic 
rays. 

Irradiation to ioniziiig radiation results in a production of 
an avalanche of freed electronic charges some of which wan- 
der-around in the crystal lattice and get trapped at a lattice 
defect. Depending on the binding energy of a trapped charge 
its residence time in a trap (i.e. al the lattice defect) varies 
from 1 sec - KF-s yrs. However a thermal stimulus (heating 
tipto 300-504f€) can cause a thermal release of trapped 
charges some of which radiatively combine at a luminescence 
or recombinatiofl centre to produce luminescence. The prop¬ 
ortional deperKfcnce of luminescence intensity of the total 
cumulative amount of irradiatioh received since last healing 
(or Like) paved the way for dating applications. This is 
because the rate of irradiation from the environmental 
radioactivity is the same thereby causing a steady increase of 
trapped charges conoenlratiCFn i.e. the stored luminescence 
continues unabated till excuvatiEm and the TL intensity of a 
sample on heating can be related to iLs age via the equation; 


TT_ age (yrs) 


TL acquired_ 

TL acquiMtionyyear 


exploiting propositional lelatkonship of luminescence with 
age. 
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_ TL acqtilfed _ 

(TL/rad. dox) x {rad. dosc/ytar) 

B3ti + I_ 

aDc+ Dp + Da + Dg 

Thii ts the basic TL ^ c<[uadoii. Here ED®+ I, represcot 
the equivaJeni radjatioa dose (expressed In Greys (Gy) - the 
ainomil of energy absorbed^gm) that s needed to generate 
the observed TL level in a vi^n sample. Where D's are the 
compeaent of radiation dose arising due to various decay 
modes of various radioouididcs. Thus is ibe alpha dose 
arising due to alpha partklc^ emiued rn the m^oactive 
decay of U and Th radioDudides.| where as comprises the 
contribution &om beta particles m the decay of U, lb and P. 
These contribuUofis aJso get seated depending on the grain 
size of the mniontls contributing to TL, Thus for example 
fine silt size grains receive full alpha dosCp the medium sands 
size grains only have their sJdn affected by alpha irradiation. 
SimOarly it is important to assess the role of intenial radioac¬ 
tivity, especially in respect of alpha and beta irradiation, 
which travel ooiy to a distance of ^2j0 am aod 2mni respec¬ 
tively In minerals. Various techniqnes sucfi as. fine gram 
method (utilizing only the fine sjlls (2-S pm size) extracted 


from a sample) and mineral tndu^ion method (utilizing > 
100 fr^kin) have been developed for applicatioos. 

!n TL dating analysis thete arc several parameters, that 
need a proper evaluation. These indutfc: 

1 . The itiphi efficiency factor ^ relaring to lower efficiency 
of TL induction by alpha particles cootpared lo beta 
particles or gamma rays, 

2, The anomalous fading - which is non-thermal loss of 
TL on storage and cao lead to a severe age underesti¬ 
mation. This is generally observed in soroc of the vol¬ 
canic feldspars, but a routine check for its presence is 
essential, 

3. Sapfalinearity correlation (/) - as a sample depeodenf 
paraoietcr that accounts for a ooo-hniar TL growth at 
low doses and is readily estimated in the laboratory. 

4, /bfd^ft Escape and Radioactive diseqailihrium - arising 
due to escape of tadon from the radionuclide chain. 
This effect is easily detected and a check for radon 
escape k ^ must for any daring analysis. Tins is nor¬ 
mally presented as sealed/unsealed alpha-count rate 
ratio. Similaiiy for sample in contact with waicr^ there 
could be finite possibfity of leaching and migration of 
some of the mdioiiticfides and such effects have tQ be 
guarded against 


Site: SRINGAVERAPURA (Allahabad) 
I^tkm: 25"3rM, S2"E 
Grid ref.: as given below 
Site description: A Ramayana site 


Locos 

Material 

Datf (BP Yrsi 

Lah- ref. 

TrSVP-l. Sq 

VA.3Qd-3L-17 

RW-Pre-NBW 

266l)±2Sn 

PRL*TL-2l 

L-I? 

BH^RW-Pre^NaW 

2769+400 

PRL-TL-24(I) 

L-17 

B&RW Pre-NBW 

2690±280 

PRL*TL-24(I) 

L-tS 

Block slipped 

2743±30) 

PRL-TL-29 

L-19E 

ware Pre-NBW 

Ochre colour 

29(M)±3«0 

PRL-TL-33<1) 

L-19E 

Ptittcry OCW 

Ochre colour 

2«85±270 

PRL-TL-33(2) 

L-19E 

Pottery OC^' 

Ochre colour 

3ni5±280 

PRL-TL-38(1) 


Pottery OCW 



Samples by: Samplcf^ collected by A.K. Singhvi B.B Lai and K.N. Dikshit. 

ArohaeologicaL 

Evidence: Charcoal samples from L-IS and L-39 are radiocarbon dated to 2700+130 vrs. flP. 
{PRJ_^h69J and 2S55i2BO Yrs. (PRL-070) and show excellent cDnconlancc. 

Coouneiits: Archaeologically the TL dates have been taken to suggest the antiquity of the Rammna 
epic to about 750 B.C. 

Referenc*: (11 D,P, Agiawal, N. Bhandari. B B, Lai and A.K. Siiwhvj (19811, proc. Tnd, Acad, Sd 
(E) ME, 161, 

(2) D.P, Agniwal, N. Bhandah. B.B. U! and A.K. Singhvi (1981), Ancient TL 14. 10. 
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3, Waser content - the presence oi water results is the 
attenuation of radiation ejcpositire io mincmls and 
cause significant underestimation if this presence of 
water is nor accounted for. Information of burial 
depths rainfall and groundwater tables can help assess 
the amount of moisture content through the burial bb- 
lory of the sample. 

EVENTS DATED BY TL 
Basically any evenr that faults in the erasure of previously 
acquired ihermoluminescence {during the geok^kal 
antiquity of minerals) can be dated by this method. Three 
types of events can be idenliSed: 

1, The most recent thermal event that resulled in a heal¬ 
ing of the constituent minerals upto 50[rC. This could 
be the iuln &ing event of die pottery, or samples 
hearth lining. Burnt days, and ftints are also amenable 
to dating. 

2- The insitu crystallization of minerals such as caldteSp 
^^psum etc. 


3. The most recent sun exposure event, such as in the 
case of sedimenls transported over long distance - e.g. 
desert sands, loess and fhjvial deposits. 

The solar illuminatiQii results in a photo eviction of 
charges resultii^ in a resetting of ihe TL dock. Often 
archaeologica] implunents are found insHu in such dept^ts 
and thus the chronology of the context provides a dating of 
lattice cultures. Thus the dhronology of the Neanderthal man 
In Getmany (Singbvi ct al^ 19S6),, the chronology of 
geometric uikruUttis m Srilmika (Singhvi e£ at; 19S7), and 
the paleoUthk chronolo^ in W* India (Shighvi et aJ, in 
press) have beeu established. 

In the following a upto-date summary of Indian TL dating 
efforLis presented. The ftrsi set TL dales were bf the BARC 
group (Nambi ct al, 1979) and subeequently the TL ages on 
poncfy by the PRL group have also been provided. Sites 
dated by the TL method include the Ramayau she at Srin- 
gaverapura, Upper pakoUlhk site at KumooL and the 
megalithic burial. An overview of the TL dates is provided 
mFig.L 
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Sitf; SANGHOL (LiMhiaiiSp Punjab) 
Lwatwn: 3(P20*N, 75*tS'E 
Grid ref.: as given below 

Site dcacrfptkMi: 


Lmuj 


Date (BP Vry.) 

idft- rrf. 

SGL-ll Tr.Ea-l, L 40 

f-ale Karappan 

Bara ware 

3120(± 

±270) 

PRL-TL-l 

SGL-11 Tr.Ex-l, L*31 

G,W. 

21(X)(± 

±180) 

PRL-TL 6 

SGL-II Tr,Ex-l. L-45 

Lute Hareppan 

Bara ware 

3ZZ0(± 

±450) 

PRL-TL-7 

SGL*HTr.Ex-l,L-35 

Upper level of 

Late Harappan 

31J0(± 

±270) 

PRL-TL-9 

Bara ware 

SGL-IITr.Ex*l.L-46 

Lower level of 

Late Harappan 

4030(+ 

±330) 

PRL-7LI0 

SGL-IlTr.Ex-l,L-33 

PainTed GW 

1760(± 

± 210 ) 

FRL-TL-14 


Site: MAHAG ARA (AlUhabad) 
Location: 

Grid ref: as given below 
Site description: Nenlitfaic site 


_ Materid _ DatefBPYrsj Lab, ref. 

Depth 0,95 mbs L'8 Neolithic Brown pottery 4243 TL/AU /MGR/ 77*2 

Dqith L]2*1.5 mbs Nrafithic Brown pottery 3604 TUAU/MGR/76‘l 

Smnifks by: Samples supplied to BARC by Archaeologfcai Surrey of India. 

Ardtaeolcgical 

evidewe: Radiotarbon age of a charcoal L -8 from depth 1.15 m is 1400 ± ISO Bp {RPL *409) 
CooniKats; TL age of MGR/T7-2 is sui»taittinfly older and not in stratigraphic sequence. 
Reports: {I > M. David and C M. Simla (1980) BARC report No. 1074. 

( 2 )G,R. Shanna (Ed) ( 1980 ) BegianiELgar Agricultiirc P- 198 . Abinasb PraJeashan. Allahabad. 

Site: MUCHCHATLA CHIRTTAMANU G AVT 
Localwii: 15^174.7S*S'E 
Grid ref.: as given below 

Site dcsoiirtjoii; Upper paleaolithic occupation level 


Locur 

Materiai 

DaiefBPYrs.} Lah.ref 

Fireplace 

1.6510 LS mbs 

Burnt day 

17390 (± ±1740) 


Samples by; Dr. M.L.K. Murty, Dept, ol Archaeology, Decan College, Pune. 

Ardiaeotogical. 

evidence: ( 1 ) C.25000 BP based on a C-14 (PRL-293) age from Mandipalle, Qiddnpah. 

( 2 ) Site Dko ytekkd lirhified burnt fragments. 

Caniiiieiils: The date provides chronology to ujqjer palaeolithic occiqjation in the regjoti. C*14 for 
upper palaeolithic dates ascribed to C.30Q0 BP. to 10,0011 BP. 

Report: (1) K.S.V. Nambt and M.L.K. Mtirty (1981), Cunent Science 50,2J, M 5 . 

(2) K.S.V. Nambi and M.L.K. Murthy (1983), Bull. Deocan College Res. lost. 42,110, 
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Sit^: BAGOR {RajaslhMi] 
Locayon: 74“23'E 

Grid Ref: 

Site Description: 


Locus 

Miiierial 

Date IBP Yrsl 

re/. 

i),41 to 

Sand dune 

2060 

PRL-TL-42 

0.55 mbs 

which yielded 

(± ±210) 



microLiths. 



Samples by: 




Archaeologleal evidence 

1* 



CfHttmenis: 




Reports: Y.P. Shatma. A.K. Sbghvi and D.P. AgrawaJ (19® 1) Artcient TL No. 15, 8. 

Site: liHAGWANPURA 



Lucatimt: 




Grid ref: as given below 



Site deseriptiuit: 




LoctiS 

\fatenol 

Dme (BP Yts) 

Lob. ref. 

A. C-2 Baulk 




0.30 mbs L'3 

GW 

3830 (± ±500) 

BPR-l 

0.55 mbs L-4 

RW 

4O3!J(±H4lJ±520) 

BPR-4 

0.55 mbs L*4 

GW 

3814 (± ±530) 

BPR-5 

0.55 mbs L-4 

RW 

2716 (±260 ±420) 

BPR-6 

0.55 mbs L-4 

RW 

1344 (± ±170) 

liPR-7 

B.C-/ Qd.2 




O.SO mbs L-4 

GW 

311 (± ± 50) 

BPR-2 

O.SO mbs L-4 

GW 

2710 (± ±440) 

SPR-3 

O.W mbs L-5 

GW 

1235 (± ±180) 

BPR 8 

1.10 mbs L-6 

GW 

264'> C± ±400) 

BPR 51 

1.15 mbs L-6 

RW 

4742 (± ±440) 

BPR-10 

1. Hi mbs L-6 

RW 

2434 (± ±410) 

BPR-11 

L.V) mbs L-7 

RW 

4868 (± ±580) 

BPR-12 

1,40 mbs L-7 

RW 

3241 (±2551 ±410) 

BPR-13 

1.60 mbs L-K 

RW 

3532 (±140 ±420) 

BPR 14 

2.10 mbs L-9 

RW 

4141 (±500 ± 620) 

BPR-15 

2.25 mbs L-IO 

RW 

5460 (± ±820) 

BPR-16 

2.40 mbs L-JO 

RW 

26% (±140 ±700) 

BPR-17 

2.45 mbs L-10 

RW 

3024 f± ±450) 

BPR-18 


Samples supplied by: Tbc Ardiacoidgjcal Stirvey of IrKliii Delhi m liic TL Lubfiratdry, Heiikh 
PhyJiics D\v* BARC- Bombay. 

Archaeologicsil 

evidence: Bha^anpuj:i in aii Indus valley site homing yielded Harappnn ware. 

Comments: Some of the samples do noi enhihit a ^^^iniii^phic carmlalion. See the discussion in 
the report by the Authors. 

Reference: BARC report No. 1013 (19791 published by the Bhabha Atomic Research Centre, 
Bombay. 
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SUe: HL’LAS 

Location: 20*15'N. 7.1“40'E 

Grid ref: as given below 

Site desciiptiun: A Harappan site 


Locus 

Mflferw/ 

Date (BP Yfs) 

Luit. ref. 

1/2 baulk. L-1 

PGW 

2300 (± 

± ) 

PRL-MSL'TL-l 

3pit,L-5 

L-Harappao 

3100(1 

± ) 

PRL-HLS-Tl-10 

3, L‘35 

L-Harappao 

3200(1 

± ) 

PRL-HLS*TL-79 

1, L*7 

Harappan 

3650(1 

± ) 

PRL-HLS*T1-17 

3, L‘4 

Harappan 

3800 (± 

± ) 

PRL-HLF-TL^l 


Samples by: Dr. K.N. Dikstiil. Arctaaeolugical Survev of India, Delhi and Dr. A.K Siiiehvi PRL 
Ahmedabad. • b“ - 


Comments: PRL-HLS-TL'79si;e thepjblished report for mote details. 

Tt-dares show a good cojicordance with the available Harappan chronology based on raditrearbon 
dates. 

Reports: A.K. Singhvi. Y.P, Sharma and D.P. Agarwat (19S3) Pact, J.9,3(j5. 

Site; KUMAIWAHALL] 
l.ficatiiNi; ly N, 75=41 'E 

Grid ref.: as given below 
Site description: Megalithic burial pit 


Ijocus 

Materini 

DaiefBPYrs.) 

Lab. 

Pit IT 2.0 mbs 

BW/HW 

3420 ± 290 

.1080 ±2«J 

PRL-TL.50 

Pit HI 1.7 mbs 

BW 

3110 (± 1500) 

2910 (± 470) 

PRL-T1.49 

PiirV2.0mbs 

RW 

3360 (± ±300 

3180 (± ±280) 

PRL-TI.47 

PiiVZ.Ombs 

BW 

3300(1 ±4(X)J 

mL*TL-4f> 


•Samples by: Dr. Nagrajarao. ArchacoUigicaJ SurveyorJndia, Delhi. 

Aichaeological 

Evidence; Benal pit ptviicry associated with skeleton. 

Cnmments: The TL dates suggest somewhat older antiquity of the megaUihic burial than considered so 
far 

Reports: A. K. SiugfivL Y,F Sharma and D.P. Agrawal Pact J.9.365, 
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Site: MATHURA 
T^iOcatmi: 

Grid ref*; 

Site descriptiDn: 


Locus 

Maserial 

DasefBPYn} 

Liib. nf. 

A2Qd3gA3b 

l.9iiib$L-6 

RW 

1688(i ±136) 

M-l MTR*9 

XA-1 Qd3,2hA2g 

2.65 Tnb& 

RAjW 

1811(±126±3a7) 

M.2hrrR-s 

BAG<i2.1cAlf 

3,5njbsL-U 

RW 

1420{± ±127) 

M-3MTR-8 

A1 Qd2. Sc A.5f 

RW 

30I8(± ±5D) 

M*4 MTR-8 

1.3 mbs 

AlQd3,4eA4f 

2.45 inbsL-5 

RW 

ie82(± ±a5) 

M-5 MTR-a 

ATAl-Od4,2hA2fi 
0.33 mbs 

RW 

2227(± ±422) 

M-6 MTR-8 

XB-lOd4.3eA3f 

3,60 mbs L-13 

Black polished 

2262(±113±29*) 

M-7 MTR-8 

5gA5b 

Brick 

1335(± ±226) 

M-8MTR-5 

1.75 mbs 

4g A 4n L-6 

RW 

2175(± ±346) 

M-9MTR-4 

Sle: NAPCHIK (Wangu Manipur) 

LooIhmi: 94''50'E 



Grid rtf.: as given bekiw 
Siit descripdon: 




Locus 

Matfriaf 

Doses (BPYrs.f 

Lab. r^. 

Tr. 2 foiirtb soil 
layer 1.09 mbs. 

Corded ware 

3600 (± ±350) 

PBL-TL-77 


Samptesby: 

ArdiWi<3itrffC^ 

Evkteiife: Samples were found aissiPciBted wnth lithic [mpurities ainl sispected to be KoabbuhijiB cul- 
ture. 

Commesits: TL -dates too young to be of HoabiniMaii origp perhaps hidic^titig oootatmA^tkm ol youog 
poiiety in a slope wash depcli. 

Reports: A.K. Sla^vi\ J.P. Shanoaand D.P* Agrawa] (1983) Pact L 9^ 36S. 
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Site * DHEGAM 

LocaUoa: 2r42'N. 72'’j5'E 

Grid rtf; as given below 

Site deseription; Lower Narmada valley 


Lecus 

Maierial 

Date fBP Yrs} 

Lab. Ref. 

Huria] scMt' 

about 2 mbs 

CaCOj nodules 

overlain by alluvia] 

Sill and halocane black 
soil 

22890(± ±1830) 

BARC 


Samples bft hot K.T.M. Hedge, M.S. Umversity, Baroda. 

Ardt. Eddeace: 

Camments: 

U KanLar analyted to assess feasibility of thUi dating for palaeoitthk clut>i»logy. 

2. The radiocartKin a^ of the s^le is 22452 ± 550* Hic concordcnce of C-M and TL dates is 
of importance in view of possible implication in the extension of the tree ring based calibra- 
tipn of radiocaibon ages. 

3, Disequilibriiini of radioactive series in CaCOj nodules not accounted for* 

Reports: K.S,V. Nombi and K.T.M. Hedge (1982) Natural Radiation Environincm Pff^ 
K-S. Vohra et a], p.664. Wiley Eastern, New Delhi, India. 








RECENT ADVANCES IN HvIARINE ARCHAEOLOGY 


Antiquity of Iron at Gufkral 

A.K. SHARMA 


at Guffliral In Jamrrfcj and Kasinniir had brog^ to Ugltl Ive peiiods of DccupstKin. PHriod H, the Me9aJ*thic penod 
is assQciaiad.iwrth lha meiion inliDducfem of oittvaiiori of ooe jOfVEa iJnn| and m*at patsh* oonacanaii 

and use or ion. VWieef rnacte di# red pottety also madfl ris appeaf^anca duiig tTn® penod. The ^AG defies for this period 
show thaft fTBgadithic paopla flwiahacr hm behvffli 1570 B.C« !□ 1130 B.C. 

$jle sssumee impodanoe fOr Che Cad theft the arvtiqutv of Iron in indiw aub-oontharii has been pushed ln&ck to 
it^ddle of Ihe 2nd iriflenryijrTi B.C. These daAes porvt out the possislQ Hrk Id Dran-Aliganietan Irohi where iron 
epprownaisly simSar dates hav$ been repoded 

in ondar to frinty esif^Eh the new dates it b necessary to have mm sMcavaikns act Gufkial and one or two more 
Meg^rthc srtes in the vafley. tn Che Uffit oC GiJkr^ finds R baocmae oaoessaiv to rMwamine the frids from Burz^wm 


GufkiaJ (34*’54^N^ 75*1 O^E) is. situAt^ 41 km. soutli^asL 
of Srinsg^ near Tchsit town of Tral ‘m Di^t. Pulwaina of 
lainmu and Kashmir, h is located on an extensive upper 
karewa terrace. The site was excavated by E^mkistoiy Branch 
of Archaeological Survey of India in L^i and Excava¬ 
tion has brought to light five periods of occupation from 
Aceramic Neolithic to Historical period with time bracket as 
revealed by a series of 14 C dates (imcalibrated). 

Period lA - Aceramic NeoUthie - 2420 - 2000 B,C. 

Period IB - Early N^lithic -WOO- 1700 B.C. 

Period IC - Utc NeoJitbic - 17D0 - 1550 B.C. 

Period 11 ^ McgaUthic - 1550 -1100 B.C. 

Period III - Histarical 

Period U\ The megatithic period is associated with the 
erection of Menhirs on the site. The period marks the arrival 
of a new wave of people sometime during the middle of the 
2iid miUennium Neolithic occupation. These new migrants 
brought wrth ihem^ iron< rice (Oryia saliva Unn)^ millet 
(Eieiishr coracam} and knowledge of erecting huge memo¬ 
rials. 

Wheelmade dull red ware pottery made its appearance 
during this period. Jars having shapeless rims, long necked 
jars^ bowb, bsisins, dish-on-stand and medium sized globular 
jars are the pottery types that occur during this cultural 
phase. Vessels with cfiaRneled spout were also introduced. 

fn the present paper 1 would like to focus attentktn on the 
antiquity of iron in the valley. At least three 14c dates availa¬ 
ble (BS 431, BS 433 and BS 434) dearly indicate that the 
antiquity of this metai goes badi bom iJ7£® ,G. to nearly 
L130 B,C. These dates pi^h back tbe dates earlier than so fM 
known from other sites in the plains. Though Dilip Chak- 
mbarti has indicated that tbe date of the megoiithic with 
blackp red and black and red pottery at Knmaranhalli goes 
back to OaO/12fM B.C. fPRL-TL47) and 1440/1100 B.C. 
(PRL-TL-50)* wc after examiiiiiig results of recent excava¬ 


tion and new 14C dates bx>m Gangetic Plains and CentrM 
and Southern India^ reject diffusionist interpretations and 
suggest an independent origin for iron technology withm the 
Indian context- 

At Ahar, tbe available dates for irim recovered from Pro- 
ttihL^torie Black and Red ware context indicate a date from 
the end of the third to beginning of the second nuilcnnium 
B.C. There is the association of domesticated rice and possi¬ 
bility of Cultivated millet abo with iron- 

in the wake of earlier c^les for Iron bom Gufkral, the evid¬ 
ence bom Gufkral would be of gireatest importance becai^ of 
gedgjaphical coosiderations as stated by R.C. Gaur. At Mm- 
lik. a CI4 date of 1364±100 fi.C. hM been assigned to n 
level yielding sax iron blades. Iron also oocured at Galighni V 
which is cnmpamble to Iron Age Period (L330-1000 B.C.). 

Btorue Age iron artifacts have been reported from three 
South Afghanistan sites, Mundigak (Casal^ 1961Deh 
Momsi Ghundai (Dupree, 1%3)^ and Sail Qala Tepe (Shaf¬ 
fer, t97l, 1972, 1978 a & b). At Mundigak Periods HMV 
bave a post-lOdQ B.C. chronology. L4C dates from 
Sahri-Sokhta 11(7), (6), (5), m(4u3), IV(2-1) and IV(0) 
which could be equated with Mun^pk fV in respect of indi- 
genoiLS ceramics indicate that Mundigak IV might be 
assigned to 2300-1900 B-C. The mjarcrial remains bom Said 
Oalfl Tepe T-TV are nearly identical to 4bose, of Mundigak 
lll-IV. The 14C dates available are for Period M775±220 
B.C., Period lM8hS±90 B.C., Period HI-1960±220 B.C. 

From Gufkral at least three idcfitifiahlc artifacts of iron 
were recovered from Period II. Two are needles (5.6 <mu. & 
4.5 cnis, long) which art highly encrusted and third one 
appears to be a nail (7.5 cm. long). 14C dates ranging from 
1550 to 1100 B.C. of Utc Meplithic Period which had 
yielded iron indicates possible diBusion from Iran-Algairis- 
tan area to Kashmir vaUcy. The migration from East and 
NorUi East through the Pamirs and the ifindukush cnuld be 
dated to a little before the middle of the 2nd miUennium 
B.C. 






SHARMA A K 



But bcfpre anything touIcJ be said with certainty further 
cxcavaliom should be conducted at Gulkral and other 
Mcgalithic ales (e,g, Banimulla and Dwi-ekam-Fura) La ^ 
Kashmir valley to obtain more positive evidence. It also 
becomes necessary 1o re-examine the finds from Buixahaom. 
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RECEWT ADVANCES IN MARINE ARCHAEOLOGY 


The Buddha and Bodhisattva as Rescuers 

of Seamen 

NAUNI RAO 


This paper examines the visual dcpictkifi of the Buddha and 
the Bodhisattva a& of seafnen m it oocun in the 

sculptund reliefs and paintings of andeat India. It conceo- 
tiatcs on the nature and method of representation, the rela¬ 
tion betvveen text and imagery^ the iconogfaphical tradition, 
the design and type of ships and its hkloncaJ contexl. It also 
deals with the protective fmictiod of the Bodhisattva and the 
uses and functions of the imagery in relation to the monastic 
estabHshment at Ajanta. 

One of the earliest sculptural depictions of the protective 
role of the Bodhisattva Padmapani for seafarers can be 
found in the caves of Kanheri. In this seeond centuty A.D. 
represenlation of a scene of a shipwreck on sea are seen two 
men praying for rescue to the Bodhisattva, who rends two 
messengers. This is the oldest representation of rea voyage 
in an when India's mantime trade had reached far and wide 
to Rome, Egypt^ Afghanisthan and Chraa. The importance 
of trade to the economy was increasing as did the dangers at 
sea for traders who were mainly Buddhists. The above scene 
might be a specific sea voyage or a generic one though it is 
hard to establish one or the other in Ihe absence of any writ¬ 
ten or oral evidence. 

However, it is in-the pamtings at Ajanta that we find three 
impoitani scenes of shipwrecks in the context of JaUka 
stories. One of them fills the whole section of the ccnier 
tiop of the right aisle in Cave XVIT consistmg of panel about 
29 scenes depicting the SimhaJavadana Jataka. The story 
deals with a king hnmed Stmhakesarin. There lived a mer¬ 
chant named Shnbaka, who had a son called SimhaJa, 
Simhala went on a sea voyage and was shipwrecked and 
washed ashore on ait island inhabited by witches who had 
the ability to mnsform themselves into beautiful women 
The witches led the tiadm to their dty and allured them by 
their beauty. Bui Simhab came to know about the fate of dJ 
those who had been captured by the witches and of their 
greed to devour people. Next moming, Simhala went to the 
north and managed lo escape aJunc to India on the back of a 
mag^ horse, Baiaha <P1.55); the witches folloWL-d hiin to India 
and there devoured the king Simhakarin and his ministers. The 
people installed Simhala as their king who conquered ihc 
Copper Island of the witches. In the painting, the artist has 
depicted the MdfoiorvfljoVflduf wreion of the stoty as he 


portrays the conquest of the Copper Island which appears 
only in this version. He 1ms represented all the important 
events in the story that appear in the lext, though there is no 
ri^d (mthfuJness to the text: the motivation for namrion 
seems to be on the progress of the action of the story. The 
first scene depicts two ships stranded on the shore. Above is 
a gateway leading to the witches^ dty and a number of scenes 
in which the flytng borre appears. Hie upper part of the mid¬ 
dle of the pictures is SunhaJa's native dty. The palace com¬ 
plex with Its anmhptifa (inner chambers) can be seen. The 
whole plauitmg of the dty seems compilable with andeirl 
Indian dly sttiuctures. The entire narration is a stylized pic¬ 
torial cotnposhion with no ddficulry in following the sequ¬ 
ence. It starts from the bottom right, proceeds to the middle 
of the pictiire» then Simhala's house on the left, and arourid 
the myaJ paLace; from here to the right again towards itic 
events in the lower half of the rniddlc sectioo of the picture, 
where with the crossing of the ocean and defeat of the 
witches^ the story ends. In this oontinuous method of narra¬ 
tion (wherein the figure occurs again, and ag^)^ even the 
size and scale of (he figures complies with the imponaoce 
given to them in the story - thus it is more conceptual than 
realistic. The numerous figure are tugger in scale than the 
buildings, shops, chariots and animals which are smaller to 
proportion to the people. In regard to the illustrution of the 
ship on the same waU in Cave XYll is a second depic- 
tjoo; it shows the merchant, Simhala stranded on the coast 
of the witches' Island. Here^ the artist has reproduced the 
hull* so the vessel as usual is disproportionately small; he has 
also suggested rigging by drawing-three masts- However, in 
relation to the actual depiction of the Buddha or 
Bodhisattva, the painting conforms to the aniconic represen¬ 
tation during the early Hmaymna tradition and is more con¬ 
ceptualised as can be seen in the visual representation of the 
jAioka story of Kalyanakarin and his brolher found over the 
rigbi cell door in cave XVU. 

The Story of KnlyiUiaknTm ii not found in the Pali Jataka 
but often occurs later in Buddhist literelure. It was tncluded 
in twD Vmoyo colleCtiOii - the Vinaya Dhannagupta and in 
the Muhs^ atvQvada Vmaya version which it follows. The 
story goes that a certain king had two sorts; the elder named 
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PiapakaiiD was wicked, Oijoe die two (ci off on a voyage lo 
acquire wcaJih. On iJjcir way back the ship sank and 
everyone except the two brothers wete drowned, fti oidei to 
uhtain the ikhcs that KaJyanakariD had obtained, Papakarin 
pul out his hrother’s eyes while he ha* asleep, robbed him 
and left him. As a blind musidan, prince KElyanakariii 
arrived at the royal court in a foreign land. The king’s 
daughter fell in Jove with him and chose him to be her bus- 
hand. The prince soon regained his sight and returned to his 
father’s kingdom with his wife and ruled aver the kingdom. 
The first scene of the story is set on the ocean with 
Kalyanakarin seated in a pavilion in the center of the ship 
and wearing a crown; to his right is Papakaiin wearing a 
smaller ciown. On the upper right hand, are two men seen 
caiTying a cask probably full of jewels. To the left, the 
ship is sinking while to the right, a drowning man is stretch¬ 
ing out his arms for help. To the left under the stem, 
another man is clinging to the trunk of a sea monster. Two 
more sea monsters are approaching the man. To the above, 
» a drowning man receiving help; he must be Kalyanakarin 
pulling out his brother out of water. To the right of the ship 
wreck scene, the two brotheni are seated, while to the left 
below, the two appear again. Kalyanakarin is tired and hi* 
head is resting on his brother's lap. The test pf the story b 
damaged but at the bottom of tin; picture b the park where 
the princess chooses Kalyanakarin lo be her husba nd To the 
left b the court scene where the princess and Kalyanakarin arc 
seated and he is now wearing the crown a gain In the Iasi 
scene b seen Ihe father blessing Kalyan akarin and giving hb 
pennbsiofl lor the marriagie and hb retuni to the country. 

The whole progress o( the story is very well recorded in a 
ftexibfe manner, the primary ptupcise being to eapJain the 
idea that virtous men are help^ in ntomenb of dangw when 
they appeal for help - thou^ the Bodhbattva b once aguin 
not purely represented. However, it b the ship whkh b of 
great interest lo the maritime hbtorian. The boat to which 
Kalyanakarin and hb bmlber undertook a voyage b depicted 
twice on the wall of the left aisle in Cave t - first lime sailing 
and the second time as sinking f PJ. 56) , As in many maritime 
illustrations not o*ily the part of the ship above water but also the 
pan below the surf^ appear in the panning, Seen as awbole 
the hull b creseeent shaped with a high bow end stern and u 
curved bottoni. [n contrast with other Ajanta vesseb. the 
planks have been shown and probably only the two ends of 
the ship should be imagined. There are eyes painted nn both 
the bow and stern, probably intended to make the h^a r; 
reem like living creatures of the sea. Instead of the usual rig¬ 
ging and structures on deck the painter has drawn a pavilion 
in the middle of the ship. It resembles those foiuid in royal 
gardens. However, such a bull could not have stqipoited 
structures on deck. Bui the painter abo has painted realistic 
clemenb (decile the arttfidBl pavilion) - be used the fine 
space above to suggest the tackle. Three masts with sails 


loosely attached to the yards are discernible. He has abo 
included two crew members - an oarsman in the bow and a 
steersman, in the stem trf the ship. The steersman is standing 
on a ladder wielding a single steering oar in the water on the 
Star board side of the boat. To understand such an unusual 
fflcnire, we have to know that one ancienl method of steer¬ 
ing Ihe ship consbted of attaching oare that pivoted on their 
own axes to both sides of the stern. When the helmsman 
moved the tiller so that it notated the blade of the oar in the 
flowing water, the current created pressure on the blade and 
caused the ship to lurn, TTus type of steering mechanism 
only fuitctioDS when the boat is in motion and the water b 
flowing along the two sides (hence the boat had lo be towed 
to the shore). 

Another interesting example of a maritime scene depicted 
Id Ajanta can be found on the wall of the right aisle in cave 
If. The painluig represents the Puftidvadd Jatakii, a story 
about a {neTcbant ship thai picks up a cargo of costly sandal 
wood from an bland and b then threatened by the demon to 
whom the ship belongs. The vessel’* owner parukarnin calls 
on hb brother Purua, a fiuddlust monk for help and the 
monk flies down through the air to padfy the demon. The 
painting shows a broad vessel that b not floating in the water 
but resting on it like Kalyanakarin's ship. The line of the 
deck exhibits a simnar steer, Le.. it b lowesit in the middle 
and curves sbghtly upward towards the stera. Tha kind of 
steer b common also in Roman trading vessel and improved 
the ship s navigability. An additional protectioo b provided 
On the boat by two planks moiiDtcd on the steni and bowi 
the ship abo has a tkeorative eye on the prow, In thb panel 
iJte structures are given importance, in contrast with other 
fHctures of Indian ships. They are reproduced in ibeir 
entirety because only one person Parukarniii in tbe story 
had to be depicted in the boat. At the stcni is a Gag-pole 
with a (lag while at the back of the ship b an open shelter 
undenwa^ which are pots filled with water. In the middle of 
the boat b a cabin. Whde the three masts of the ship bend 
forward, the more number of masts being io contiasl to 
Roman trading ships. Another interesting aspect of the nar¬ 
ration is thal a Buddhist mciik ts hwe represented GgiiraUy 
in contrast with other two repnesentadons mentioned above 
^ probably serving an eiempiaiy image to the monks in the 
monastery. 

It is e^ntial to understand the religious background of 
the portrayaJs of the Buddha Avafokifeswara (conceptually 
and figujairy) as savior from dangers, Jn the 24Ui chapter of 
die Soddharmopiindankmutra »found the evidence wherein 
Buddha answers a qnc^iicm tmm a Bodhisaltva about the 
meaning of Avakikiteswaia. He explains (he protective ftme- 
lions is one who deUveis men from tbe Astabhayas or the 
eight dangers of life, namely, suflering. fire, flood, sword, 
chains, demons, enemies and djslress at sea. It mentkms that 
when sailors ar£ driven on to the witches" island by a storm 
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Kaly^itakariti was abk and cbaritable^ while the youo^r 
and call upon him, he resecues them frtm the island. The 
eight dangers correspond tn the representation on ihe kft 
hont wall of the verandah in Cave XVll arid on the front 
wall of the sanauary in Cave 11 which is hadiy damaged- 
However^ there is a dose shnUarity between the text and the 
pictPiia] rcpresentatioD in the case ol the distress at sea. At 
the same time the artist has modelled his representations in a 
relatively flexible icoaographical tradition and sequence of 
the dangers is not rigidly adhered to. This was perhaps 


because the primaiy purpose of the artist or patron was to 
express the idea that the Bodhisattva Avalokiteawara 
redeems all those who pray to him for help in limes of need 
and he was one who was full of compassion to those in 
dartger. Distress at sea was one type of danger that could be 
represented in a concrete form and the eiperiencc of which 
was a reality. To the inonks in the monasterks the picture 
of Avaloluteswam served as a guiding image and an object 
of meditatioa who wanted to follow the path <4 the 
Bodhisattva. 
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RECENT ADVANCES IN MARINE ARCHAEOLOGY 


Factors Affecting the Preservation of Underwater 

Archaeological Sites 

Ian Oxley 


Tbe Iasi four decades have seen great progress m the prac- 
ticc of under^aier archaeology^ esficdally in iJie develop¬ 
ment and use of equrpnient and techniques to locate and exca¬ 
vate wreck sites. There has been rcmMkably little conceni 
with the investigalion of the tindenvatcr environment itself. 

The existence of any archaeological site is the rcsuli of the 
itiLcraction of two main factors? the natural element and the 
non-madc (or non-modified] elemcot- It is obvious that to 
understand the latter we should assess the former. 

Therefore»the process of arehaeologjcal investigation must 
include an assessment of the natural environment of a site. 
Such an assessment should identify the processes whidi eon- 
ihbuted to the fonnarion of the site, particularly the preserva- 
tjon or degradation of the materials or deposits that compose 
it (MacLeod, 191S7). The mfomiation gained may also be use¬ 
ful in predicting the types of information source, for example 
meia! as oppofsed to wooden aj1efacis> which will be pre- 
served on the site (Brown ef al., 198S). 

The environment of a site also dictates the techniques and 
methuds that wiD be most effective tborughout the 
archaeological investigation^ from the pre-distnrbanec survey 
to the post-excavation analysis. Consequently^ objective and 
quantified data on parameters such as tcinpcrature^ depth, 
current patterns and visibility are fundamental to the formula¬ 
tion of an effective research design (MacLeod er uL, 19i86)- 

Chemical (pH, safmiry, corrosion potential) and biological 
(marine Bom and fauna) data wtU contribiitc towards an 
understanding of the processes of degradation of the wide 
range of materials found on arehaculogical sites underwater. 
In addition, the discipline of oonservatinn science will benefil 
From an intreased knowledge of the burial conditions of 
objects and more effective conservatioii treat me nis will be 
developed (Ferrari ef af 1^90, Kenchington ef al 1989, Oxky 
1984). 


The topics outimed above represent the subject of research 
for an MSc, (pait-time) being undeTtaken al ihc University of 
St. Andrews. Contact with other workers in similar fields nf 
rcreareh would be warmly welcomed. Correspondence 
should be sent to? 

fan Oxley 
Archaeological Diving Unit 
Scntti&h Instituie of Maritime Studies 
University foSL Andrews 
St. Katherines Lodge. St. Andrews 
United Kingdom KY 169AJ 
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8En;NT ArJVANfES IN MARINE ARCHAfctU.QGY 


Ancient Ports of Kalinga 

SILA TRIPATl 


The ancimt Kingdom of Kdinga mentioned hi ln« Halhlgyrnpha insonption ijf Kharavala fl^t camury B.C] extaiwteij (rom 
] Z Godawn nvei on tne East Cosat. Ptolemy flDO A.D.j msntinns Wat RaJurw 

PslftCl Ga^, KonarH. Port (bolh m liatnct Rm) and Kosambi idistnct B^aswo) *«re flourishing Ports FU«|.rip, the insoio- 

csitiify AD.) also refers to the In the Chflka Late 
^ ^ south ^t Asian 010011166 Nantfe raja is said to have eitacKed Kaunas nvith 

S *TJh^ landlocked Kingdom of Magadha (Bihar) The awfeni lefl Artti^%stm 

<3nd { B C.) rafera to M^adhar^ Irade Tlig s'^pon^ from Kav^ga irickided ete^hants. colicn. aatt and sSk "me 

^rtpiiofis of tho SaifendTH dynasty touid in (he Malayan Arompolacjij refers to oveseas treUe between Kaiinga and soolh 
^ An aBannpi jg made et this paper to hightighi the rse and decline of Kalingan Ports andT^contnlxition 

It devdopment of ovorsaas trade and spread ol irtoiat cuIihb 


SILA TRiPATI 

The liicruiure shows ihiH there have been fluLrishing ptim 
alting the WK) km long line of Orissa in the past which linve 
played an imptirtanl role in the mtifilime hislorv' of ancient 
India. Kajinga. as the present Oris&a was known extended 
trom the mo nth of Ganges to the estuary of Godavari river 
in the south (Banerjeev 1931:3). The prescnl paper infcirma’ 
non is giuhered froiti the literary sources, urehatolugieal evi¬ 
dences. and travellers aecounts to throw iigJit iin the iiorls of 
Ralinga and their contribution towards the spread of Indian 
culture. 

In Kjuiilya's Arthu^'nitni (.Trd-4th century BC> the 
tnarhifne activities oj India espcciiilly the tiiles regardJnit sea 
trade, iind consttiietion iif ptirts been described 

t-Vhiokerji. |Oh2;73-75l. The Halhigumpha inscription of 
King Khiitaveln I |s[ century BT) fndiJaies that the Magadhuii 
Emperor invaded Kalinga to acquire sea pons of Kalinga. as 
Magadha did no) have any sea piiris nf ils own (Mahaiab. 
1959; 174). Kalidas’s refetence in Kujifmyivtisa to the Kins of 
Kalirtgii y.s lord ol the sea ■■MiiJimladhi Pall" speaks oMhe 
maritime pmer of Kulmga (D;rs. [977:1 i 5) 

Sytvuin Levp di.scovered Pithundu port (disrrict Last 
Godtivuri in .Andhra Pradesh) on east coast of India and the 
Halhigumphii inscription a'vcals lhat Pfthundn port which 
was descried then wa:» renovated hj Kharavcia (OR. 
I<ft>4:!9). JtHHii UHitrdiHiviitm SiHra also says that I'nhunda 
had trade reliuions with rhumpa fpresent Kantpucheh) even 
in (he days nf .Maliiivira {Sarma, IVHJ) .\cfzeifia (Ajita) 
atiolhcr port on the Kolingan const had active Iradc rdaiion 
with Burma aiui was contemporary with Pitliutida pirt. 

Ptolemy's (Ilk) AD) (irttKraphy o/.4nt'reiir indiit describes 
Kafingii's imijor and prtisperous ports like Nattotgam (pre¬ 
sent Puri) and Konagar (Konark) bath in district Puri. 
Kosiimbi (disirifi Buhtsorc). Patur (district Gunjam) in 
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Orissa. Kalitigan.igar (district Srikakulam) in Andhra 
Pradesh and Tamralipli (distric Midnapur) in West Bengal. 
I he Brahmanihi Pnranti ( Kith ccniury AI>) also refers Thai 
Chilika lake (dislrici Puri) wlis a big harbour, providing shel- 
icr TO I he sca-giiing vessels. From ihLs harbour vessels which 
sailed to Java. Malaya, Sumaira, Bali, Burma, China, Thin- 

land, Ceylon and other places could the cairv thousands of 
pasicngers (Das, 1975:7). 

Among iheni Pidur. identified hy S. U'Vi wasune of the im- 
ponant and nouHdiing ports from The time of Ptolemy to 
Hicur-Tsimg. 

Ptolemy the Greek geographer has mciiiioned Palur as an 
intematioiiJil maritime emporium further to the south-west, 
most iikely at the Rishikulya estuary tir nearhv on the south¬ 
ern elongation of Chilika lake. Even today in this arena vil¬ 
lage hears the nnme PMur. The presence of Apheterion. the 
point of departure for ships bound to Charyse or Golden 
land fiS'fii'irrrrrt Dvrprr.) and the proiiiincnt hillock south tsf 
present vilhtge Palur which during Portuguese period (16ih 
century) was known as Serrii de Pnlura and iicrved as a land¬ 
mark for L-arly sea farers in the Bay of Bengal proves dial 
Palur wiLs a port 

The .^iuKa and Dulha Otmi-Vaimiint. a 

Pali work hy Dhammakitti of C'evlun tell that Brahmaduatta 
(n43 BC) the King of Kalinga raised a stupa where he kept 
the sacred tmith of Buddha given to him by the Buddhist 
.Arhat, Khcmatherby nan^e for worship and the pface where 
the stupa was built came toJie kiHiwn as Dantapurai Palur. 

The excavaiion branch of the Arehueological Survey of 
India. Bhubaneswar which had undenaken exploration neai 
Palur recovered sherds of [-Kiwis, dishes and jars of red ware 
alongwiih a terracolln dabber and a wheel. Over itn arc:i of 
hall a kin these red waie sherds are extensively seattcred in 
the midst uf sand Jujil-s and Ihe halm at jo rial mound bisecicd 
by the road leading to Praytcsi. On tenimic evidence ihc site 
may be assigned to the IJlh ceniun AD and it deserves u 
systematic excavation (I.AR, 19S4-K5; 5fi.w)). 








NT rORis op kai incia 


Thi' Siiii^itlhh^kviis inigriUi:iJ la Snuth^'^st Aun Llinm^h Lhi: 
purl Pilur iiltcf the 7rh century AD and cstiihlishcU Iherc 
Sihlcndni dyuuMy. 'ITit: Suiludhii'^iviis were rtilirs^ uvtr The 
land which extended Tmni SkihuniLdi h) tin: Rishikhilya 
rivet. Th\^ kingdom h knuwn Kiin^inJa i>r Kunyudlu 
(mndcTTi iianjum) with capital on the bunk up the river 
Salima. Sutne schnii.irs have kicntitled SalinriJ river wiih Suli 
which joins the Chiiiku lake. The bet of gvvd rebtinn with 
ihe Bhuumakaru^ of Litkal and Gan^s iti Kahit^a, the 
Sailodhbuvus miahi have laken the advantage irf pi^O Pulur 
to migrate to MLiiayi^iu- For ihis migraiioii a favourable route 
was already created by the traders of Kangoda Iriim Pfilur. 
The Ssiilendru of Suvarna Dvipa arc 5 ijppi>scd to be the 
Sailedhbavas. cmigranni from Kangoda. The discovery of 
certLiin ssime inscription^^ and copper pUitc grants both in 
Indian Peninsula and Matavan Archipelago, has revealed 
that thev built sorne Bnddhisl temples in South-east Asia, 
and by the end of the 8lh century AD all rhe rulers of Bali- 
Java, Sumatra, Malaya and Borneo owed their allegiance to 
theSailendra dynusty (Mahatab. 

ManikapaEna f.AJjgrama) in i.li^trict Puri located near 
Chiiika lake is believed to have been a port as evidenced 
from a palm leaf manuscript. It pnibahly llouriRhed during 
the medieval period. Recenlly the Orissan Institute nf 
Maniime and South-east Asian studies. Bhubaneswar exca¬ 
vated Manikap^itnu which revealed some Chinese celadon 
and procelam wares along with indigenims grey and red were 
pottery. The Roman rouletted ware and the Ceylonese expins 
found here suggest irade tiontaci with foreign ct^untries 
Besides pottery, the ternicotta and semi-precious stone 
hKrads, earrings, glass and dccuraled glass bangles were \i\so 
recovered. Abu I Fa?:! fin 15^5-15%) mentions Manikapaina 
was a large port' where salt ta\ was collected and Mughals 
invited the I^uich to lound a fiW'tory at Manikupntna. Other 
aneieni pons of Kalinga etuild not be identified on account 
of changes in names, flowcvcr. the eKpk^raTioii undertaken 
by scholars has reveated some of the ancient portv Uke 
Boitakuda. Bans]pur on the coast of district Pun in t. 
(Pmchi. I'J31:3^I. 

I he Kalmgas had a 54>und knowledge of materials such us 
varieties of wtKiJ required tor Ixiabmaking in ancient times. 
According Xo the principles of Yukli Kiilpatum ol King 
Bhoja uE Dliaru filth century AD) Kulingan people also 
divided Fea-Et>ing vesscK intii two eidcgOTies on the basis tif 
dimensnm. |l 0 Satiumva <ordinary duss) and lb| VLsesliu fspe¬ 
cial class) I Singh. This tact clearK indicates 

Ihut the Kalingas hud a large fleet of hojiEs for inland and 
overseas irLide, niimcl) ihc Blielaka. Buriratha, Nauh. 
Tarikah. riavah. Tardruthuh. \ ahunuh and oihcrs. SEime 
hc^als had many ssuEs and mLists with the eapabiiiEy of carry¬ 
ing two hundred pe(i[>le as JesettlH^d b\ Fahien iMajumdat^ 
1W:IZ). A smalt vessel was aitaehed to the main boat 
whieh can he euEled us a lit^- hoid to sa^\‘ human lives tn ease 
Lit damage (o the main one Although thL' bcnil motivcii ate 


nol profusely dcp'tcled in Kafingun unr, they can be visualised 
Irom the lx>ats depicted in the Bhi>ga~mBndH4pa of Sri-Jngan- 
nath temple Puri and a small ntedidliim o| Lingaraja temple 
Bhubaneswar 

The acuMjnts nf Megasthenes and KauEilya's 
Us well as Hiuen-l Ming\ speak of the Erausaclion of 

Kahnga during ancienl rimes. The ehiel export commiKtiEio 
were rice, hajra. cotton, silk, salt, elephant, gems, pearls, 
nmaments^ line doth^ ivnty and diamond (Das* ly7M:4W). 
The diamond obtained in liiimbalpur Wits famous especjally 
in countries like Persia. Egy^Jt and Greece, Similarly, the 
elephants and tasks of Kalinga were appreciated in the 
neighhounng proviiice.v. K.D. Banerjue opines lha! Kalinga 
had trade contact with the ctnistal regions of Afnca and with 
Mexico and Peru by sea iBanerjee. 1931). For the sflfety of 
this extensive trade the people of Kalinga maintained a naval 
force escorting and prtiteciing the merchants in the Indian 
Ocean. 

The recovery of foreign ctrins of 3rd and 4th ceniury AD 
besides the rou I letted ware, clay bullae and iron caltrops 
during excavation at ^isupalgarh has con firmed trade rela- 
rion of Kalinga wiih Rome I Af-5:bZ-]ri5). 

The Decpavmnxa and Cfiukn^^fmu (Buddhisl religious 
books) state that during the reign of Ceylonese King 
Agrabudhi-ll (592-WI2). Ihe KalingLi king and hLs queen ve¬ 
iled Ceylon, ft alstJ men I ions that King Vijayabahu of 
Ceylon 111154-111)9) married a Kakinga Princess named 
TriloLsundari 

Hie history of Bnmta tells that Kalinga had gtHul relatinn 
with Burma and Buddhist preackierv from Kalinga came to 
Burma through the sea mule and preached Buddhism in 
Burma. The Dharakshetra' in Burma was a prominent set¬ 
tlement of Kalinga. In et>ufsc of time the KaJingas occupied 
the throne i>f the Pro me Kingdom and ruled there for many 
yxar^ iPnu hu 1931:31) 

Hie .Maritime relation nf Kalinga with China and Arabian 
countries is bmught to light by the excavations at Khalkuia 
Patnn near a^astiil areas of Puri on the left bank of the river 
Kushahhadra. where the Climese celadon wane along with 
I he egg white gb/cd and glared chocolate ware o1 Arabian 
origin were lound wuh the indi_fc!eiiou.s dark grey por- 
I cry. Ilie diseesvery o1 i hinese copper coins with the chame- 
icrisrit square perforaEKUi in I be middle bearing legend in 
Chinese chLiracter on btUli sides proves that Khalkata Patna 
wa.s JL Ft in town during I2rh century having muTitime trade 
both with the east well as the west (M/f. |9?U-85:.Sfi-M3) 
The depJCliLin ul a giratfe on the Konark lemple suggests 
Kalinga's uonlact with Anib und Africsin amntrics. 

Raghuvaraja Cholu cuplnrcd the islands of Kahnga in the 
high sea In the ttinflicl belwcen Ihc Cholas and the Sailcn- 
dras which ci^nrinued ihroughout ihe lith century AD, and 
caused a setback lo ihe maniimc Iraiie of Kalinga. t-alcmn 
due to the Arab imcrference m rhe Indian Ocean the 
marilime I rude was again dtslurhcLj The Gangas. howe^l^r. 





SI LA TRlPATt 


a>uld not proiect rhe truJc interests of Orissa as they had ^ 
wt-ak naval force (Das, 197>W«). Ttic Muslim and Mughal 
nders raised I he commeraat taxes from I he n^lers of Orissa. 
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RECENT ADVANCES IN MARINE ARaiAEOLOGV 


Search for Shipwrecks in Goa Water 

MANAVI THAKKAR 


.\inec Sboal 

After a Ioc£j! HpofT tJescribes the po^blitv of a wreck in 
Aince ShMl area, the Marine Archaeology Unil^ (MAU). of 
the KationaJ Inst, of Oceano^aphy started under Dr. S.R. 
Rao's diicctifin exploration in a water depth of abotiE 3.7in. 
The water depth in the centre of these shoals is less and gradu¬ 
ally increases in the Northwest direction. There are two other 
localiom on these rocky shoals which nre marked on Naval 
Hydrogiaphic charts as pmhahle shipwreck points both in 
shallow waters of 5.7 m and 3.7 ni suggesting lhai the vessel's 
must have run aground on die rocky shoals. There are bottom 
eddy cqirenls or gyres in this area whkh conslantiy chum up 
sediment. The fine sediment is poorly sorted and consisls 
prcdominanlly of silts and clays which are present in the cent¬ 
ral bjiy area of low energy. The eastern part and also the 
area we explored has coarser sediments. 

Exploraiion of the site by MAU in December 1989 
revealed large and well dressed granite blocks ranging in 
length from 3(J inches to H6 irKhes and width of 15 inches lo 42 
inches. The orientaijon of these is random. The highlight of 
shLs arc was the discovery of two five pmng anchors. Anchor 
II had a shaft length of 8() inches and a diameter of 24 inches 
and was lying in the Norlinsouib direction. Anchor 12 lay in 
almost the same orientation some 13-8 inches apart lacing 
Northwest with a shaft length of 9fl inches and a diamcier of 
24 inches. The climax of the survey was the discovery of three 
cannons (PI. 39) of which only the barrels survived- Cannon 
piece 1 onented North South with a length of 77 inches: can¬ 
non piece 2 oriented North East with a length of 75 inches aiKl 
a diurncter of 4.11 inches and cannon piece 3 lay at ^G^ to 
piece 1 with a length of 77 inches. A few small blocks of 18 x 
5 inches lay in be e ween the cannons. The exterior is cnemsted 
with caJeareous materials and musdes. The sand in the area 
(medium grain) does not favour pfcservation. Obviously if 
more details could be worked out it would give an iitsighi into 
how ships worked, where they were gi>fng, what kind of artil- 
lery they were carrying. .After oomparing the barrel to several 
cannons wc feel it mighi be a Drake (commonwealth CulVe¬ 
nn), Drake is a term used to describe guns which were sfinrter 
thiiugh not always lighter than ordinary guns and the barrel 
did not taper. But the cuJvcrin drakes are usually lighter The 
cannQn we found is an alloy of metals which could account for 
its being lighter: Also Bccotding to Robert Norton drakes 
require a paves charge of 10 to 1/2 of ordinary go as of the 
same calibre Therefofe even in that period weight and price 
were a major criterion and large cahbre tow wei^t composite 
cannons must have been favmrred- Our cannons also showed 
a distinct cascable button slightly rounded at each end which 


was unfoitunately not mea.siiTed but confirmed that the 
objects al our site were indeed parts of caminns. Typical 
lengths of the commi:)nwealLli barreb are around 75 cm and 
lengths averaged around 76 cm. The baTrel construction i.s 
usually one piece construction. Before any more definite con¬ 
clusion can he drawn u detailed u/w survey map of the area 
needs to be prEpured and some of the cannons need to be 
lifted and treated so that the alloy is determined and if there is 
p sea! or marking of the martufacTurc we can detennine the 
details of shipboard use* vessels of anillery. A propeller 
was also reported N.E. of this site. We are excited ai the pro^ 
perl of what this site has to offer and are looking forward to 
further excavations m the future. 

Portuguese literature is rich in its reference to wrecks along 
the Goa coust. which obviously suggests strong maritime 
activity and important trade links thai Goa had with Por- 
tuguese and neighbouring ports. In the 15lh and Ibtb cen- 
Euries spaces such as pepper were valued higher than gold. 
The great route for spice was Malacca to Aden via the 
Malabar or Gujarat f Dabhol ChauL Goa). Red Sea and the 
Persian Gulf. The Portuguese needed a secure base from 
which they could patrol western fndia and Goa is located tin 
the crucial NW S^Tot of the Arabian Sea. midway between 
key economic areas of Malabar and Gujarat. Fleets couk) 
atlcmpt to contmT trade of both the areas. In the I5lh century 
Goa wa.s the main port of trade for both Bahamani and Vij- 
tiynagar kingdoms. Besides spkes horse trade was unother 
key factor in the Goan economy. At Iciwt a ItKKl horses came 
through Goa each year and there were import taxes on them. 
The Portuguese also tried to centralize the entire home trade 
through Goa su that any ship coming from S. Arabia with 
horses for the Indian market could come only to Goa. llicir 
main aim was to take over the trade in spice und luir^s from 
the Muslims. 

The spice trade mainly took place in Old Goa where the 
Portuguese had forts and factories. The vessels left Lisbon by 
March end and reached Malabar by September end. Annually 
aboul 1500 ships plied between Portugal and India. 711% of 
these would carry back spices (pepper* ginger, cinnamom, 
caidamoms. lamurind, cotton seedling and wax) and the rest 
were sent for guarding the Matabar coast and m security ves¬ 
sels to e^mrt the spice vessels. 

The eoEisUtiic of Goa consists of a narrow strip of sandy 
plains and beaches. This sandy shore is interrupted by 
estuaries and at other places by laterine plateaus of the cent¬ 
ral sector which jut-out to fond headlands. The promoiones 
of Baresh and Sashti created estuaries of the Maudovi and* 
Zuari which give a flue natural harbour and two anchorages: 
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MamiLgaa in the South and Aguada in the North. Marmug^ 
is shcUcred even dudag the ^outh-west moonsooD and serves 
as aa alhweather pcirt. Aguada was a one time fuel aad water 
supply point which is currently not being used as a hartrour. 
The seasonal port of Panaji where Ckra-Bombay steamers, 
fishing trawlers, ferries and country crafi dock, require a con- 
tin uous dredging as a natural sand har makes it unapproacha¬ 
ble. Abo the ports of Betul, Talpoua. Chapora and Terekhol 
are seasonal. Goa is gift^ with biands such as Oiodan, Tis- 
wadi, Kumbajjuve, Anjediva. The islands are of two types (IJ 
alluvial and (2) rocky. The latter are protrusions of drowned 
tpp^aphy separated (tarn the mainland by faulting. The 
basic Geology of the area is Sehistone and gnossone rocb of 
the Dbarwai supergroup. However two thirds of the tcnilory 
is covered with Iglerites, The hydrographic survey map shows 
reefs at Aguada head around Rai Magus, Cabo, Sunctii reefs 
and Amee Shoab. Oddiel and Kankona; all in shallow waters 
(0.yni--1.4m), The reefs are dying out probably due to global 
wanning or siitaiion from the dredging in the stuToundlng 
areas. An ever increasing global wanning trend causing accel¬ 
erated sea level rise and mocase in sea surface tefflpciature 
has affected the marine comonutity specially the corals 
because they are dose to the shoreline and in shaUow water. 
During the Holocene pcri(xl when the $ea level began rising 
and cotidirious for coral reef survival such a water tempera¬ 
ture of 25-2SPC and clear shallow waters were not available 
the corals migrated and moved towards the shore. Thus suc¬ 
cessive rises La the sea level kept requiring the corral communr 
ity to migrate do^r to shore. The signatures of sea kvel rise 
ate therefore entrenched within this fragile ecosystem. The 
present day reefs along Amee shoals and Sundii reefs ^are 
fringing reefs, 

The Amee shoal reef extends in a hforth-South direction 
across the entrance to the bay and separates the bay from the 
Arabian Sea. There b coarse sediment extending from the 
North-West end of the bay to inflow and outflow of currents 
and fine material b noi allowed to settle here. The coarse 
material predominandy sih and clay along with the caicareous 
sand docs not favour preservation of archaeological material 
because such an environment k highly susceptible to biofuul- 

tftg 


Wrecks shown Ln hydrographic chart 


Type 


Lai.—Long. 


Wreck with hull intact 
Wreck with hull intact 
Wreck of which exact depth 
b not known but is thou^i 
to be 30 m or less and 
dangerous for surface navigation 


lW3(r,73"47 07- 
1^2946*. mr32' 
m6^iy.7T'46'3S" 
l5"Z6W,73"46'5tr 
15“2<i'ffr*73'’46 5Cr 
iy25Mr,7T46 54" 


Besides the wrecks in the Amee Shoal area a few wreclb 
listed by P. Gudi^r on the basis ol the infomLation available 
in the Marine Recards sre worth noting, 
r It is said tha! twelve Portuguese shi^ which were to go to 
Calcutta $ank owing to a severe stonn near Aguada and seven 


smaller ships were also Iwt in Nerul river; the loss ts being 
estimated ai one million xerohns. The date of the disaster is 
put at 24tb April, 1648 (Ref: Subsidmpard q /t£r;orjd Miliias 
Maritima da Indid^ by Qutcihn de Sousa). 

Five Portuguese wooden sail vessels namely Sr S, 

Joao, Ev^geHsid, Si. frmcLsco and Sr. Thome set sail from 
Portu^l to Goa. Ofily two nianaged to approach the Goa 
coastline and they were also wrecked in a storm. The S. Crii- 
sovan and Samo Andre both being Portuguese wooden sail 
vessels were io&i due to natural calEmities. The latter was sail¬ 
ing from Lisbon to Goa {Ref: Anees da Mannho Porluguesa, 1 
Parle Quatia Memoria). 

The Portuguese relied on sea power and trade and ceased in¬ 
ternal expansion as it would nqi yield any additional economic 
profits. The desire to acquire pfoducts from the African coasi 
and ETush the Arab power and trade, to discover the extern of 
the Muslim territory and spread Christianity were also some of 
the driving motives besides their love for adventure. The com- 
m^cial motives were thai exotic ^ices and aromatic goods 
spices, pepper, cardomom^ tndigOp saffron, pearls^ ivory^ silk, 
muslin, alum, carpets fetched good revenue. The Panuguese 
profited from parasitic acavity, they skimmed off money with¬ 
out providing reciprocal advantages nr engaging in trade them¬ 
selves, The profits derived from customs dutu^ were sent to 
Goa for general state needs. Therefore Goa can be viewed ^ 
the centre of Portugal's seaborne empire getting revenue nut 
frorn its own economic activity so much as its dn minan ce 
(political and mititary) in Asian waim. 

The large number of ship wrecks on the coast makes us won¬ 
der at the kind of marituDe technology thar the Portuguese 
possesed. A iot of these shipwrecks are due to old ships sailing 
on long voyages. The greed for profiting by building cheap ves- 
relsand ovcriciading of ships, buying of ports in The Portuguese 
annada, lack of spare sails and not enough provirious and 
spares are perba|:K some of the reasons for so many dtsastere. 
Overcrowding and overloading of heavy goods on top for easy 
offluading were also dangerous practices. A lot of the teak- 
wood was immature and unseasoned aud it would sh rink and 
split. The dampness of the water on the outside and the heat of 
the pepper inside made the timber rot. The lack of repairs such 
as refittuig of timbers and nailing and stichtog of was 
aevCT finished properly. It resulted in concealed defecU show¬ 
ing up on a voyage. 


Grandy Islimd (PI. 27!^ 

At this site the ship is located about 6 km west of Mar- 
mugao harbour (Fig,l). Hydrogiaphie chart and infonnatjou 
from fishermen help^ the Marine Archaeology Uml to 
search for the wreck at iba pruper station and exploration was 
undertaken in November, 1987, This seems to be a steel-hid- 
led cargo vessel with a cabin, hatch, bridge and accomuda- 
tiun. It is more than 32 m long. Though the cabin is ran¬ 
sacked, its lower deck and hull which lie covered by 1.5 to 2.0 
in thick layer of sediment seem lo he intact. The vessel lit^s 
tilted towards the star board side and a small portion of the 
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edge of deck covered by coral is visible. Tbe mast and ladder 
are lyiiig on the sea floor. The cabin of the ship, visible during 
the low tide ts 9 ri in height. 5 m iii length and 4 m in mdth. 
According to S,H. Bandodkar, Diver-Photr^grapber, this ship 
miglii have sunk in a sttmn ^er it lost anchor and drifted 
towards the rocks near the shore. This wreck can be an ewe)- 
tent training base for marine archaeologists. 

B^a Shipwreck: 

The Deputy lospecUrr General of Police, Panjim was infono- 
ed by local ti^nnen near Baga village that some artifacts 
from a wreck were being removed stealthily. He informed the 
Marine Archaeology Unit and showed tbe spot which is IS km 
north of Monnugao harbour. Exploratioo was carried out 200 
m seaward of the Baga beach in water depth of 3 m to 6 m and 


diving was undertaken oii24th November, 1990 after anchor¬ 
ing the survey vessel Serdod^t in 2 stations. Divers of MAU 
eipkited tbe area within 100 m radius of tbe vessel, but were 
unable to locate the shipwreck. At a water depth of 3in the 
seafloor is rocky and ihkkly cowerod with sprage, while in 3 
to 6 m there is coarse sand. During exploratioin divers reco¬ 
vered a two-holed stooe anchor, which is rectangular in plan 
and section with a square socket oo the lop. This anchor in 
situ was photographed and lifted. The Marine Archaeology 
Unit is plsoiuag further ciploiatioD of the area to*locate tbe 
shipwreck. 

Pwtidpants in ExpkiratMNi 

S.R. Rao, P. Gudigafi M. Thakkar, Suodaresh, S, Tripati. 
SJS. Bandodkar, A.S. Gawr, S.B. Otitari, YD. Shaima 
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The Lost Temple for Vaisakheswara off 
Visakhapatnam, Andhra Prade^, India 

E.V. GANCADHARAM 


Lo^ ^ b&cMan. wnw ^BCStpUUB and okt msfis suggest tte there metnrj a Tomole w Ihe iwesiere Rfmnt 

2 “ M«W«piiram {Long. E ey 15'; UL «■), unfit aboullSmitk^TlLi 

^ tBnv)e may raw bean bvjn iff MuJoflur^a Ghote fei ihe iiiti Cmtufv AD Mtifc mothw 
t«re txji by »> A«m refer m«h^^Ths n*T^ 

VaoafeTMw ^B, als Q known as ^CpttiiheyH or K^naraavamy (son ol LtmJ BtiivaJ. tfw Hirttj and «iitto is reoaftted as tha 
lUw (tf ihfl (tenet Mans, aritJ who e tradtaiaiir ktemiltact as the Lord of War 

lopcv^phic maps of ihe Sunwy of Inda and cW ttewat Mydregrapmc Charia inricatas ihten»r 


feths posaittety erf any terete ihtrf ™y nave been bull! on the shore atlfflSt noo vws bid id rtavo Iwtvm WiHihm-i 

S mf no™ 

ongind ste. The local ccasi Js hJghfy rocky wrtixul eropa erf oouFTiFy lock jutono out qf si^f zone mti i 

b*aniRte mexiaoc^S diarBctertsHc erf iha are llkaly to ka«) t^ 


scuthwante n« ' afB Uifely to keep the sandy share sSg^ 

iBhPte arfe 4t5 lo tfidBllCTi ocaid be s(th». (rojeciing just axiwe Ihe ssa-bed or ewe^^^r^rtuMtensath it 
Tlw soepenence garfed lising the pretoTHnay <*«« operainns wanrianoael by the Eastern h„ i« 

The papsf fliwes delate erf Ihe badr^yoisid mfcirniatlaii m the Tanple % 
geoiogea) enwronmenC the cilvk^ cswatKaia. aqi^jment used and disoisses ihe saarcti plan e«rfv«L 


?c=\\S \ 





198 




















Pt-ATES 



PI 1. Jusiic& M Rama Jois claiwafs the Inauguffi) Address From left. Dr. AH. PariJehai, Mr CXG. Dctte PmT- G, V^fikatasubbiah, Justice 
Mr M Rama Jo®, Prof. U.N. Ftoy* E>. S.R. Rao. Dr. B~U. 



PI 2, Ohwf Justice iReidj Mr. ES. ventetaraman defrMiefing Hie Vaiec6cta> Address of lh& rwnterencff. 
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PLATES 



PI 3l Partlcipanis In iha csonfewro. 











PLATES 



PI S A Bl Tenaccrtta seals from Sangaiti and Chandraketi}gafh, 



Pt 7. Temaccrttfl ^ twm Chandfafeetugaih- 



Pf Ik ^itagfiD from Peddaveg) 
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PLATES 


4 

FI 11^ Lifting antiquities, G^q. 




R 9 Djwif fflcamifiBS an antlqully, Gigiio, 


Pi 10, Braraa neiTiei, GtgDo, 


204 









PLATES 



PI 12A. Un SommozzatoriB daU'equpa subecc^jea d CMonI Urvvefslty MARE si tavora con la GO«bO(ia 6ul Itfidale rnanno antiolBnie Punta del 
LA 22 aretto. 
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PLATCS 



tt 14A. ConrthiwiWi^H wilti painted ram prtflh on neck- Otvew ptch - Gigjlo ship. 








PLATBS 



PI 1SA-B. Rsmmentj dj ankye ^Bco-ftabdle FBCuperali dai rojitto naukag^o a Kjnla de^ I dolabhll S II ;»c. a4x 
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PLATES 



PI Frammantl di anfbm greco-l^aicne racL43esati da* reiltto naulraga^o B Le daiatirij ta Fino IV-inizi UK sec. a.G. Le arfm di quesfo OestDdd 
appartangonD ate pnma Tase date pnxjuzxne grecx*-irta^ B S dstlnguotto pes \tn cofpo pto Dorto a pu tai^. 
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PI 1?, MARE GTDUf] u^^^Da^^r^ 
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PI Bai DwarKa: Otfslnofe 



PI 19. Bet D^^'ar^a: Maaanfv 
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PLATES 



Pt 2a OwdrKa; Bastion 



PI 21, DmwVb: Wea 
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PLATENS 



P$ 22. Dwari^a: Diver plota the comer o< a pratecbon m the sea 
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PLATES 




Pt 24, Cresdsnlic ard L-shaped ^cwns in a masswe dasfbfin tjf ancisni 
Dwarf<a ciiy submergad in the $aa- 


P1 2EL Ihs Dw^-sLfiaeobglst fAita a massnie b^iding oT 
□wsfl^a in the sea 


PI 2e. [?^wartca arcbea. nais and ooppaf befl - n^covecad t™ sea-bed ewcayaitcn. 
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PLATES 



pl 30 , .Gewai cff Haguncfa ts^nd. Dt UUbt^ Karwiacta. 



Pi 31. SaJ| 3 tiim of Surya funked by BuOi^ SQJplum& Hai^unda « 


215 

















PLATES 



216 


34. rtTDughI tov 13^ ses 1:1^ Denisln Pt^i-irrsJahHijnns <in ihe 5f^^ 


















MLATFS 



PI 3B. Tranqut^Hiff : Loc^ t[ahflnmefl coitoding coiniH in the intortidal zire 
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PLATES 



PI 77. Shore 
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Pt % Temple of Samudranara^^TS. Dwarka. 
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PLATES 



PI 41., Dsfotnted objeds of a Itnesr slriicture extendng paratef to the si 7m waler d 9 pl.h. 



t 


PI 43_ Oisjcsintfid Gt^s of a friee?* struduro extencSng paraltei to the coest at 0 m *aier cfesjth. 


























PLATES 




^ 44. Scatbarad ^ 10 m wsim 
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Pf 4S. ajspeclBd ef aboul 10m wat@ depth. 



Pi 46. Sii^marisad i^war channel! snd isdatad obiecis. 
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PLATES 



PI 47. Mud PeneftfHtor record showing Wi© 
VengurtEL 




buriad ureter itie seabed end sandwvchod in the una^nsoMaM sediments off 



PI 4a MieS penetmtDT tecord shCNwig a small countiy craft (canoe 7) submerged dti MormggaD. 
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PLATES 



R 43- Sfiaffow 9@OTic fecord sJiowHng line scarps In the hard totlotn lenw off poinat. 
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PI GO. PhoEographing a slnipwock. 
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^ Si. Pannage caused la moctem ViOOdefi iDoai. 
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PI 53. Datti^ge called tp v^ood t)y wDOCi bofers. 
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PI 54. Dama^ carsad to *ood bf wcod bofEsra. 
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PI $5. oorn@G to ins rGsciifi. 


R S6. The Bcdhisatbv^a rescues tha shipwrockacl Pkjma. 
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